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INTERNATIONAL JOINT COMMISSION
GREAT LAKES WATER QUALITY BOARD

July 1977

International Joint Commission

Canada and United States

Gentlemen:

The International Great Lakes Water Quality Board, as a
requirement of the Water Quality Agreement of 1972,

is submitting the

following Annual Report on Great Lakes Water Quality prepared by
the Board.

Respectfully submitted,
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G. R. Alexander,

Jr.

Chairman

Chairman

Canadian Section

United States Section

In July 1976, the Great Lakes Water Quality Board presented its Fourth
Annual Report to the International Joint Commission.
That report, together
with its four supporting Appendices, provided a detailed account of all the
major activities under the Canada U.S. Great Lakes Water Quality Agreement.
In the view of the Board, the report also provided much of the information

required for the Fifth Year Review of the Agreement.

This Fifth Annual Report of the Water Quality Board to the Commission
presents a concise updating of the major activities carried out by the

Governments under the Agreement since the Fourth Annual Report. The Fifth
Year review of the Agreement currently being undertaken by the Parties will
provide the Commission and the public with a more comprehensive assessment

of its effectiveness.
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THE GREAT LAKES WATER QUALITY BOARD RECOMMENDS THAT:
the Governments place more emphasis on enforcing their regulatory
requirements for municipal and industrial dischargers, with special
emphasis on those dischargers who are identified in this report as
significant sources of pollution of boundary waters.
new water quality objectives be adopted for chlorine, silver, and
dodecachloropentacyclodecane [mirex] as proposed in this report
(Chapter 2).

to meet the proposed water quality objective for
ban the manufacture, processing, packaging,
substance(s) in the Great Lakes Basin.

[mirex], the Governments

storing, and uses of the

the Governments adopt the recommendations for control of toxic sub-

stances contained in Appendix E, "Status Report on the Persistent
Toxic Pollutants in the Lake Ontario Basin".
(See page 66 of this
report)

Governments evaluate the hazards to human health posed by persistent
chemicals present in the Great Lakes ecosystem bearing in mind that
man is exposed to the effects of many chemicals, combinations of which
could be additive or synergistic in their action on man.

the Governments respond with

more timely action to the recommendations

made by the International Joint Commission pursuant to the Water

Quality Board Annual Reports.

IIEVIEW IIE BEIJIIMMENIIAEIIINS
MAIIE IN EHE WATER llllAllEY BIIMIII
EIIIIIIEH ANNIIAE IIEPIIIIE l JUN 1976!
Since 1972, the International Joint Commission has made recommendations
This
to Governments following the annual reports of the Water Quality Board.
had led to a concern of the Board about the responsiveness of the eleven
To illustrate this res
governments to the Commission's recommendations.
ponsiveness, the Board presents below, in italics, a review of the governmental
actions taken pursuant to its Fourth Annual Report, which recommended:
1.

WASTE TREATMENT

(a)

"as a matter of urgency, population centres with the greatest impact
on water quality, initiate or complete construction and operate
adequate wastewater treatment

facilities with phosphorus removal,

the level of 1 mg P/% or less, as soon as possible.
(i)

to

for Lake Erie, extraordinary efforts should be applied to
complete sewage treatment facilities at Cleveland and Detroit

by 1980 and to achieve adequate phosphorus removal as soon as
possible."
ACTION SINCE LAST REPORT:

Good progress in construction has been made at two
(Easterly and Southerly) Cleveland plants. The cons
truction schedule for Cleveland Westerly has been delayed
for 18 months. At the Cleveland Easterly and westerly

plants, effluent phosphorus concentrations will

1 mg/R requirement.

exceed the

The Detroit Treatment Plant is not meeting effluent
limitations and legal action by U.S. EPA and the State of
Michigan is underway which asks for accelerated compliance,
necessary funding, and penalties.
In the Lake Erie Basin 17 of the 90 0.3. and 21 of the 30
Canadian municipal plants with capacities greater than 1
mgd reported average discharges of 1 mg/£ or less of
phosphorus.
(ii) "for Lake Ontario, communities scheduled to begin phosphorus
removal by January 1976, particularly Metropolitan Toronto,

Hamilton and Rochester, should assure operation at the recom

Acceleration of the programs at Niagara Falls
(N.Y.), Buffalo, Syracuse, and other major centers where

mended level.

phosphorus removal is not operational is also recommended.
ACTION SINCE LAST REPORT:

Phosphorus removal is improving slowly in the basin.
Significant reductions were obtained at Metropolitan
Toronto, the largest single municipal source of phos
phorus, although the concentration slightly exceeded
the 1 mg/l limit.

In the Basin as a whole,

3 of the

53 U.S. and 8 of the 53 Canadian municipal plants with
capacities greater than 1 mgd reported an average
discharge of J mg/K or less of phosphorus. Plants at
Hamilton, Mississauga-Lakeview, Rochester, Niagara Falls
(N.Y.), Buffalo and Syracuse all had effluent phosphorus
concentrations significantly greater than 1 mg/SL.
(iii)

"for the Upper Great Lakes, early completion of treatment
facilities at Duluth, Minnesota, and Thunder Bay, Ontario are

required.

Further, it is recommended that an effluent limita

tion of l mg/R of phosphorus be extended to all municipalities

in the Upper Great Lakes System."
ACTTON SINCE LAST REPORT:

Construction at Duluth and Thunder Bay is proceeding on
schedule.
Effluent limitations of Z mg/R for all plants in the

Upper Lakes have not yet been established by the Province
of Ontario. The Province continues with a policy of
requiring phosphorus removal on the basis of local water
quality conditions and has deferred adoption of additional controls in the Upper Great Lakes System pending
receipt of the IJC recommendations following the
Commission's hearings on the Upper Lakes.
Michigan requires phosphorus removal at all municipal
treatment facilities except small lagoon operations.
In Wisconsin, all municipalities are required to achieve
80% phosphorus removal.
In Minnesota, all municipalities are required to meet
1 mg/l effluent limitation. The Duluth Plant is under
construction.

In the Upper Lakes, Superior and Huron Basins, 2 of the
32 U.S. and 5 of the 25 Canadian municipal plants with
capacities greater than 1 mgd reported an average phosphorus discharge of 1 mg/Z or less.

In the Lake h chigan Basin 23 of the 77 municipal plants
with capacities greater than 1 mgd reported an average
phosphorus discharge of Z mg/£ or less.
(b)

"clean up programs in all "problem areas" involving controllable
municipal and industrial waste discharges be given urgent priority

to meet the schedules for each discharger identified in this report."
ACTION SINCE LAST REPORT:

Some progress has been made in controlling discharges to

problem areas.

However, a number of projects are incom-

plete and have been further delayed. The actions taken
by Governments concerning particular projects are discussed
elsewhere in this chapter.
(c)

"Adequate waste control programs
Company and Great Lakes Pulp and
at Sarnia, Ontario where present
waste discharges contributing to

be concluded by Abitibi Paper
Paper at Thunder Bay and Polysar
controls on these significant
"problem areas" are complete."

V 1

ACTTON SINCE LAST REPORT:
Abitibi Paper Companyiiihunder Bay

The Province of Ontario has given legal notice to the
Company under Section 75 of the Ontario Environmental
Protection Act that it intends to issue Control Orders
for adequate treatment.
Great Lakes Pulp and Paper; Thunder Bay
The Company is progressing well with a closed cycle
system and the Province intends to issue a formal
directive for completion of outstanding work under

Section 69 of the Ontario Water Resources Act.

Polysar, Sarnia
A Requirement and Direction was issued by the Province of
Ontario for correction of the problem under the Ontario
Water Resources Act.

2.

DETERGENT PHOSPHORUS CONTROL

(a)

"Those jurisdictions in the Great Lakes Basin not now having any

limitation on the phosphorus content of detergents, namely Ohio,
Pennsylvania,

and Wisconsin, consider the imposition of a ban on

phosphorus in detergents."

ACTION SINCE LAST REPORT:
.

.

A U.S. EPA Region V policy paper endorSing a detergent

phosphorus ban has been distributed to jurisdictions

i

g

i

k

in the Basin. The Wisconsin legislature is reviewing a
bill and Ohio is considering a bill to ban detergent
phosphorus. The Minnesota Pollution Control Agency is
presently enjoined from enforcing its regulation.
(b)

"those jurisdictions having partial limitations, namely Canada and
Michigan,

also consider banning phosphorus from detergents for use

in the Great Lakes Basin.
ACTION SINCE LAST REPORT:

No change has been made in Canadian regulations which are
under review. Michigan has initiated actions by regu
lation and legislation to ban phosphorus in detergents.
(c)

"pending such action by the respective states, the municipalities
in the major metropolitan areas of Cleveland and Detroit in the
Lake Erie Basin give immediate consideration to banning phosphorus

in detergents for use in their jurisdictions."
ACTION SINCE LAST REPORT:

No action was taken in metropolitan Cleveland. Detroit
has had a ban for some time but it cannot be enforced
because of a state law that pre empts local control.
However as noted above changes to the state law are now
being deliberated by the State legislature.
(d)

"the Governments meet to consider the alternatives for the reformu

lation of detergents to exclude phosphorus compounds.
ACTION SINCE LAST REPORT:

In the absence of action by Governments, the Research
Advisory Board is investigating the subject of reformu
lation of detergents.
3.

TOXIC AND HAZARDOUS POLLUTING SUBSTANCES

(a)

"as a matter of high priority, source identification, monitoring
and control programs for persistent chemicals such as polychlo-

rinated biphenyls (PCBs), mirex, polynuclear aromatic hydrocarbons

(PAHs), and mercury, which adversely affect human health, wildlife,
fish and other aquatic life be intensified.
To this end, Canada
expedite implementation of its recently enacted Environmental

Contaminants Act and similarly the United States as a matter of

urgency enact the Administration's proposed Toxic Substances Control

Legislation."

l
'

ACTION SINCE LAST REPORT:

Some progress has been made on both sides of the border.
Specifically, the U.S. Toxic Substances Control Act has
been passed.
(See Chapter 6). canada has proclaimed
the Environmental Contaminants Act and has given public
notice of a proposed regulation under the Act to prohibit
the uSe of PCBs in any new goods except for electrical
capacitors and transformers.

Under Section 4 of the

Act, all persons engaged in the manufacture, sale and
any use of PCB are required to notify the Department
of Fisheries and Environment.

Minnesota and Michigan have joined Indiana and Wisconsin
in banning PCB uses. New York has initiated an intensive
toxic substances monitoring program and is conducting an
inventory of all industrial chemical uses. The Province
of Ontario has annOunced a program to inventory and monitor
substances considered to be hazardous to the environment.

1

The Water Quality Board and the Research Advisory Board
met with health authorities in the basin to discuss health
related water quality problems. The boards decided to
augment representation on their committees with officials
from the public health cOmmunity, such that the boards
may better advise the Commission on the public health
aspects of the Agreement.
In addition, the boards have initiated action to develop
an inventory of chemicals produced in the Basin.
(b)

"all federal, state and provincial programs be accelerated to
eliminate controllable discharges of mercury and other toxic

substances where these continue to exist."
ACTION SINCE LAST REPORT:

The Province has issued an order under Section 6 of
the Ontario Environmental Protection Act to American
Can of Canada Limiteag Marathon for the shutdown by
December 1977 of the mercury cell chlor-alkali plant
and has given legal notice that it intends to issue
a formal direction for completion of the water pollution
control program under Section 69 of the Ontario water
Resources Act.

U.S. EPA and Illinois have issued orders to Outboard
Marine to stop PCB discharge at waukegan Harbor.
4.

DREDGING

(a)

"a Standing Committee on Dredging, with functions as recommended by
the International Dredging Working Group, be established under the

3

;
*

International Joint Commission to facilitate close cooperation
between dredging activities and other water quality activities in

the Great Lakes."

ACTION SINCE LAST REPORT:

No action.
5.

SHIPPING ACTIVITIES

(a)

"in keeping with previous Board and Commission recommendations,

Governments adopt compatible regulations for the control of vessel
The majority of the Board continues to support regulations
wastes.

based on complete prohibition of the discharge of sewage."
/
ACTION SINCE LAST REPORT:

Both Canadian and U.S. Coast Guard regulations allow for
discharge of treated sewage from commercial vessels. This
is not in accord with the Board s previous recommendations.
Complete prohibition of discharge is now required by
Michigan and is under consideration in Wisconsin and
Minnesota. The regulations in both countries remain
incompatible.
(b)

"the programs, studies and other measures for the control and
abatement of pollution from shipping activities, onshore and
offshore facilities, vessel design, construction and operation
including the discharge of harmful quantities of hazardous polluting
substances required byAnnexes 3, 4, 5 and 7 be brought under the
full purview of the Commission and the Board.
In addition, the
Board urges the Commission to recommend to the Parties that they
assign specific responsibilities and deadlines for completion of
these joint activity obligations of the Parties required in the

Agreement."

ACTION SINCE LAST REPORT:

NO action has been taken by Governments in

assigning specific responsibilities to the Board
or Commission.
6.

WATER QUALITY OBJECTIVES

(a)

"the new and revised specific water quality objectives recommended
in this Report be submitted to the Parties for adoption in the
Agreement.

In the Report there are other new specific water

quality objectives which the Board has under review and these
should also be brought to the attention of Governments to consider

the implications of their being recommended for adoption."

b

(b)

"the Commission determine the public interest and if necessary hold

public hearings on the recommended water quality objectives and
that the proposed objective

for radioactivity,

developed by the

Parties, be included."

ACTION SINCE LAST REPORT:

The Commission held hearings in December 1976 on 27
water quality objectives and made recommendations to
Governments in May 1977. A second group of 9 objectives
which were under review by the Board in July 1976 have
been forwarded to the Commission with recommendations

that they be adopted by

the Governments.

The proposed objective for radioactivity has been
published in the U.S. Federal Register and released
by the Canadian Government for review.
MODELLING

(a)

"continued support be given to the development of "lake effect
models" to provide guidance for eutrophication and other pollution

Further, it is recommended that increased efforts
control programs.
be made to refine the estimates of phosphorus loadings from the
atmosphere and land drainage, and determine the fraction available

for biological growth."

ACTION SINCE LAST REPORT:

Governments are continuing to develop models to predict
the effects of control programs by supporting studies
initiated by the reference groups and the Research
Advisory Board.
PLANNING AFFECTING WATER QUALITY

(a)

"because policies for the economic, social and physical development

in the Great Lakes Basin affect the water quality of the lakes, the

Governments specify measures and programs to ensure achievement of

the Agreement's water quality objectives in the formulation of such
policies and further that"

(b)
(c)

"the eleven governments actively support remedial programs on

pollution from land use,"

"and further that governments accept the water quality objectives
of the Agreement as explicit guides in planning by embodying the
objectives in relevant planning policies, legislation, control

programs and by laws."

"implementation of planning to achieve the water quality objectives

be based on full consideration of existing and new uses of land for
urban and industrial development, food production and related

energy requirements.

ACTION SINCE LAST REPORT:

Planning activities require the actions of governments
over a period of gears and no specific measures of

performance are available as yet.
9.

PUBLIC AWARENESS AND COMMUNICATIONS

(a)

"the Governments strengthen public awareness of the Great Lakes

Water Quality Agreement by undertaking specific public information

programs."

ACTION SINCE LAST REPORT:

The Governments have held public meetings in support of
the Fifth Year Review of the Agreement.
The majority of the actions taken to strengthen public
awareness have been undertaken through IJG-related
activities and include:
1) Public hearings on the Upper Lakes Reference Group
report,

2) PLUARG public participation program with the assign
ment of two public information officers to inform the
public and obtain their viewpoint on program objectives,
3) Public and press discussions following Water Quality
Board meetings.
(b)

"the dialogue between the Commission and the eleven Governments be

strengthened and utilized to develop support for correction of the
problems occasioned by delays in the municipal and industrial
clean-up,

the need to address the complicated issues of land

drainage and storm and combined sewer discharges and the lack of
adequate data from surveillance, nearshore and effluent monitoring."
ACTION SINCE LAST REPORT:

The IJC contacted each of the Governments requesting
increased funding for surveillance activities.

10.

FUNDING REQUIREMENTS

(a)

"the United States Government be requested to continue funding for

municipal waste treatment plant construction grants under PL 92 500

10

at levels sufficient

to ensure continued progress in providing the

needed facilities."
ACTION SINCE LAST REPORT:

Funding has been less than expected. $1 billion addi
tional funding was provided for FY77 nationally and
future funding of $4.5 billion per year is under con
sideration by Congress.
(b)

"renewed attention be given by all Governments to the provision of
adequate funding, where this is presently lacking, for the identi
fication and control of storm and combined sewer overflow problems."
ACTION SINCE LAST REPORT:

No change.
(c)

"adequate funding be provided for the monitoring of municipal and

industrial waste discharges, including radioactivity, by federal,
state, provincial and municipal Governments to assess the effective

ness of control programs."

ACTION SINCE LAST REPORT:

Governments are providing adequate funding as required in
the current Great Lakes International Surveillance Plan
for point source monitoring.
(d)

"Governments support and provide adequate funding for the Inter
national Great Lakes Surveillance Program described in this Report
Special efforts are required to develop an
and its Appendix B.

adequate nearshore surveillance program on the United States side."

ACTION SINCE LAST REPORT:

Governments are considering increasing funding in 1978 in
amounts shown below.
SURVEILLANCE COSTS

(thousands of Dollars)
United States

3205

4042

- 1977

2658

4363

- 1978

5805

4363

8820

5897

1976

Expenditures
Projected

Canada

Required annually for Great Lakes

International Surveillance Plan
1979 1986
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l

,

J

In addition to the actions summarized above, the Board urges the
Governments to consider the foregoing recommendations in their Fifth Year
Review of the Great Lakes Water Quality Agreement and to take the necessary
further actions to carry out these recommendations.

WATER llAllTY IIBJEBTWES. STANIIMIIIS
Mill BEE lATlIlIY flllIIIIEME T3
In April 1972, the Governments agreed to common water quality objectives
for the boundary waters of the Great Lakes.
As new scientific data became
available, the Water Quality Board and Research Advisory Board developed new
and revised water quality objectives.
In the Water Quality Board's 1975
Annual Report, 27 water quality objectives and three basic concepts were

recommended to the International Joint Commission for adoption by the Govern-

ments (Table 2.1).
Since then, 9 additional objectives (Table 2.2) were also
recommended by the Board to the Commission.
In this report, the Board is
recommending three new objectives on chlorine, silver and dodecachloropenta

cyclodecane [mirex].

of this report.

Detailed references for these can be found in Appendix A

The proposed refined water quality objective for radioactivity in the
Great Lakes has yet to be ratified by the Parties to the Agreement.
The
Canadian governments have found the objective acceptable while the U.S. State
Department plans to hold public hearings on the proposed objective which has

been published in the Federal Register inviting

comments by June 1, 1977.

The

Board is concerned about the delay in adopting the proposed objective.

MEANING OF WATER QUALITY OBJECTIVES AND STANDARDS
Water quality objectives are minimum desirable levels of water quality to
be obtained in the boundary waters of the Great Lakes System other than in
mixing zones and localized areas and are not intended to preclude the esta
blishment of more stringent requirements.
These objectives are established to
protect the most sensitive use and conform with the intent of the Boundary
Waters Treaty.
They take into account the criteria for a whole spectrum of
water uses:
supplies for municipal, industrial and agricultural purposes,
recreation, aesthetic enjoyment and the propagation of aquatic life and wild
life.
They are to serve as the basis for formulating provincial regulations,
state water quality standards and pollution control programs to achieve the
desirable levels of water quality.
In general, water quality objectives are
goals to be maintained or achieved in the boundary waters through effective
pollution control programs in both countries.
0n the other hand, water quality standards and other legally enforceable
regulatory requirements are prescribed levels of water quality established by
governmental authorities in each jurisdiction.
They are generically different
from objectives.
While water quality objectives are developed on the sole
basis of scientifically defensible data to protect the most sensitive uses,

standards and similar legal requirements are generally established by

13

each

TABLE 2.1
NEw AND REVISED WATER QUALITY OBJECTIVES AND BASIC CONCEPTS
RECOMMENDED IN JULY 1976 TO THE COMMISSION
FOR ADOPTION BY THE GOVERNMENTS
NEW AND REVISED WATER QUALITY OBJECTIVES
Aldrin
Chlordane
DDT and Metabolites
Endrin

Heptachlor
Lindane
Methoxychlor
Toxaphene
Phthalic Acid Esters

Polychlorinated Biphenyls (PCBs)

Other Organic Contaminants
Arsenic
Cadmium
Chromium
Asbestos

Lead
Mercury
Selenium
Zinc
Fluoride
Pesticides General Objective
Diazinon
Oil and Petrochemicals
Unspecific Non Persistent

Substances and Complex Effluents

pH
Tainting Substances
Settleable and Suspended Solids
and Light Transmission

BASIC CONCEPTS
Non-degradation
Enhancement
Mixing Zones Guidelines

TABLE 2,2
NEw AND REVISED WATER QUALITY OBJECTIVES RECOMMENDED
BY THE BOARD IN JANUARY 1977 TO THE COMMISSION FOR ADOPTION
Copper
Iron
Nickel

Guthion
Parathion

Cyanide

14

Ammonia

Hydrogen Sulfide
Temperature

jurisdiction after considering the designated uses and the factors of social
and economic consequences as well as technological feasibility.
For this
reason, standards are not necessarily identical to water quality objectives.
In Article IV of the Agreement, the Parties agreed to use their best
efforts to ensure that water quality standards and other regulatory requirements will be consistent with the achievement of water quality objectives.

The following sections outline the procedures taken by each jurisdiction
towards this end.

PROCEDURES UTILIZED BY JURISDICTIONS TO CONSIDER WATER QUALITY
OBJECTIVES IN THEIR REGULATORY REQUIREMENTS
CANADA AND ONTARIO
Canada and Ontario have agreed to adopt the water quality objectives as
the minimal basis to be used by them in establishing water quality standards
or other regulatory requirements respecting the boundary waters.
They have
also agreed that the objectives shall be the basis for designing and assessing
pollution abatement programs and other measures taken to improve or maintain
water quality in the Great Lakes.
[from paragraph 3, Canada Ontario Agreement

on Great Lakes Water Quality, March 1977.]

The Province of Ontario employs guidelines and criteria for water quality
management in approving the adequacy of facilities for waste discharge and
disposal.
The guidelines and criteria are presently being reviewed in light

I

of the May 1977 recommendations of IJC for new and revised Great Lakes water
quality objectives.

Revisions to the criteria will be reviewed with the Ontario Advisory
Committee on Occupational and Environmental Health.
Consideration is also
being given to the formal acceptance of the guidelines and criteria by the
Lieutenant Governor in Council and the desirability of formally adopting
standards for water quality under the authority of the Ontario Water Resources
Act.

U.S.

FEDERAL GOVERNMENT AND GREAT LAKES STATES

In accordance with the Agreement, the U.S. Federal Government has assumed
the responsibility to ensure that the water quality objectives are considered
in the State Water Quality Standards review process which is required at least

once each three-year period as stipulated in Section 303 of PL 92 500.

It is U.S. EPA's policy that water quality objectives under the Agreement
and water quality criteria outlined in the U.S. EPA publication Quality Criteria
for Water 1976 should be considered.
In instances where water quality objectives
in the Agreement are more stringent than criteria listed in the EPA publication,
the more stringent values should be considered for the Great Lakes waters.
This approach is recommended because the U.S. Government recognizes the Great
Lakes as a unique and sensitive water body.
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The states conduct a technical evaluation of their water quality standards
incorporating the following steps:
0

Review the proposed water quality objectives in the Agreement to

verify their technical adequacy and achievability.

0

Compare the proposed objectives with the water quality standards
which are currently in effect.

0

Evaluate the impact of the proposed objective on present or future
wastewater dischargers to determine if the objective would result
in a change in the required level of treatment.

0

Determine if implementation of existing water quality standards and
abatement programs would result in the achievement of water quality
consistent with the proposed objectives.

0

Evaluate the social and economic consequences of the proposed
objective.

0

Determine if the goals of the proposed objective are consistent
with the maintenance of the designated use of the waters for the
public interest.

Each state distributes, for public review, the proposed revisions to its
standards usually upon issuance of a notice for public hearing.
Single or
multiple hearings are held, depending on the area affected by the standard
revisions, chaired by an impartial hearing officer.
On the basis of comments

received, further revisions may be made.

Before adoption as final standards,

legal, legislative or administrative review and approval are required.

The

exact procedure for the final review will vary from state to state dependent
on administrative requirements.
In most states, water quality standards
become state law upon promulgation.

NEW WATER QUALITY OBJECTIVES
The following three water quality objectives are recommended for adoption
by the Governments:
o

Chlorine

Total residual chlorine, as measured by the amperometric (or
equivalent) method, should not exceed 0.002 milligram per
litre in order to protect aquatic life.
Chlorine is used as a disinfectant in wastewater discharges.
However,
research indicates that chlorine can be toxic to fish in the receiving waters
if excessive amounts are discharged.
This objective would protect fish and
other aquatic life.
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0

Silver

Concentrations of total silver in an unfiltered water sample should
not exceed 0.] microgram per litre to protect aquatic life.
Silver is toxic at certain concentrations and is introduced into the lake
waters from various industrial processes as well as from natural sources.
The
proposed objective is a level that research indicates would protect fish and
aquatic life.

0

Dodecachloropentacyclodecane [mirex]

For the protection of aquatic organisms and fish consuming birds and
animals, mirex including its degradation products, should be substantially absent from water and aquatic organisms. Substantially
absent means less than detection levels as determined by the best
analytical scientific methodology available.
Note:
The best detection levels for mirex (1977), as determined by
a survey of laboratories in the Great Lakes region, are 0.005 ug/Q

for water and 0.005 ug/g for biological tissues.
Dodecachloropentacyclodecane [mirex] is used as a pesticide and flame
retardant and in the past was manufactured in the Great Lakes Basin.
It has
been found in aquatic organisms, mammals, and birds.
Because it is toxic,
very persistent and is known to accumulate in the food chain, the proposed

objective of "substantially absent" is recommended.

A.

Detailed rationales for these three objectives are presented in Appendix

WATER QUALITY OBJECTIVES UNDER STUDY
Water quality objectives for the following parameters are currently under
review:
0
o
o
o
o
o
o
0

Antimony
Barium
Boron
Cobalt
Manganese
Molybdenum
Organotin Compounds
Phosphorus, Elemental

o
o
o
o
o
o
0
o

Vanadium
Dissolved Oxygen
Nutrients
Bacteria
Detergents
Atrazine
Malathion
Polynuclear Aromatic Hydrocarbons

COMPLEX INDUSTRIAL EFFLUENTS
Water quality objectives have been developed on the basis of research on
In field
the effects of individual toxic materials on certain organisms.
toxic
several
of
mixture
a
situations, these organisms could be exposed to

l7

Standard procedures
materials the combined effects of which are unknown.
c effects in
synergisti
and
additive
the
assess
to
need to be developed
effluents.
industrial
complex
from
materials
toxic
receiving waters of
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@ WATER llllAllIY ASSESSMENI

The Board has not detected major changes in open lake water quality over
the past year.
It is extremely concerned about the lack of an adequate sur
veillance program to collect suitable data for assessment of water quality.
This Chapter presents updated information on problem areas, open lake water
quality conditions and the coordinated surveillance plan.
In the absence of a
nearshore surveillance program in the U.S. boundary waters, several problem
areas such as river mouths were designated on the basis of jurisdictions'
general knowledge of upstream water quality.
There have been some revisions
to problem area designations that were presented in the Fourth
Annual Report.

PROBLEM AREAS
Sixty-three (63) problem areas throughout the Basin were listed last year
as geographic locations where water quality objectives and/or standards were
not being met and where water quality could be improved by remedial measures.
Some areas were judged to have water quality problems even though scientific
evidence was lacking.
In 1976 a more thorough analysis of water quality data was carried out
for the problem areas.
As a result of this analysis, seventeen areas that
were previously identified as problem areas were deleted.
Of these areas,
five had no violations detected, seven had unsubstantiated impact on the
boundary waters, two were designated as natural areas since there are no known
man made sources, two areas were merged into one and two were redesignated as

part of the whole lake problem for Lake Ontario.

One area was added, the Waukegan Harbor, which was newly designated as a
problem area because of PCB contamination.
There are now 47 problem areas which are listed in Table 3.1 and dis
played in Figure 3.1.
This reduction in problem areas does not indicate major
improvements in water quality but more accurately reflects the available data.

OPEN LAKE ASSESSMENT
Surveillance in the open waters of the Great Lakes did not reveal significant changes in water quality Over the past year.
The following sections
summarize new information for Lakes Michigan, Erie, and Ontario.
Details can
be found in Appendix B.

TABLE 3.1

CURRENT STATUS OF PROBLEM AREAS
CURRENT DESIGNATION IN 1976

PROBLEM AREAS DESIGNATED
IN 1975

LAKE SUPERIOR
No
No
No
No
No
No

Marathon Peninsula Harbour
Jackfish Bay
Nipigon Bay

Thunder Bay

Silver Bay
Duluth Superior Harbor
Area from Duluth to Montreal River
Mineral River
Upper Portage Entry

change.
change.
change.
change.
change.
change.

Redesignated as a natural area.
No change.
No change.

Residual effects of

Carp River

discontinued discharge.
Deleted; Unsubstantiated impact on

Munising Harbor

boundary waters.
Redesignated as a natural area.

LAKE MICHIGAN
Deleted; No Violation detected.
Deleted; Unsubstantiated impact on
boundary waters.
No change.
No change.

Manistique River
Escanaba River
Green Bay
Milwaukee Harbor
Indiana Harbor Ship Canal &
Inner Harbor Basin
Waukegan Harbor

No change.
New problem area.

LAKE HURON
No
No
No
No
No

change.
change.
change.
change.
change.
Residual effects of
discontinued discharge.
No change.
No change.
No change.

Alpena Thunder Bay Area
Saginaw Bay
Harbor Beach Bay Area
Collingwood Harbour
Penetang Bay
Spanish River
Serpent Harbour
St. Marys River
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Table 3.1 Cont'd.
PROBLEM AREAS DESIGNATED IN 1975

CURRENT DESIGNATION IN 1976

LAKE ERIE
Black River, Michigan
Upper St.

Clair River

Pine River

Clinton River
Thames River
Lower St. Clair River Lake St.

Clair

Detroit River

Toledo Area
Portage River
Sandusky River
Huron River

Vermilion River
Black River, Ohio
Rocky River
Cleveland Area
Chagrin River
Grand River, Ohio
Ashtabula River
Conneaut Creek

Presque Isle Bay
Westfield Area
Fredonia Area
Grand River, Ontario
Wheatley Harbour

Deleted; Unsubstantiated impact on
boundary waters.
No change.
No change.
No change.
No change.
No change.
Residual effects of
discontinued discharge.
No change.
No change.
Deleted; Unsubstantiated impact on
boundary waters.
No change.
No change.

Deleted; Unsubstantiated impact on
boundary waters.
No change.
No change.
No change.

Deleted; Unsubstantiated impact on
boundary waters.
No change.
No change.

Deleted; Unsubstantiated impact on
boundary waters.
No change.
Deleted; No violation detected.
Deleted; No violation detected.
No change.
No change.

LAKE ONTARIO
Buffalo River
Upper Niagara River
Lower Niagara River
Nearshore Area from Mouth of Niagara
River to 18 Mile Creek
Rochester Harbor Area
Oswego Harbor Area
Black River, New York
Amherst Island Area

Bay of Quinte

Port Hope Area
North Shore - Lake Ontario
Toronto Harbour and Waterfront
Hamilton Harbour
St. Lawrence River

No change.
No change.
No change.

Includes Tonawanda Channel.

No change.
No change.
No change.

Deleted; No violation detected.

Redesignated as open lake problem.
Changed to Bay of Quinte and Aldophus Reach.
Deleted; No violation detected.

Redesignated as open lake problem.
No change.
No change.
No change.

FIGURE 3.1
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LAKE MICHIGAN
In Lake Michigan, the abatement programs have produced positive improve
ments in local nearshore areas.
Several beaches in Lake County, Illinois and
North Chicago have been reopened for public bathing, the incidence of taste
and odour problems at Chicago water intakes has decreased as a result of the
industrial abatement programs in the Calumet area, and the Cladophora is no
longer the problem it was during the late sixties.
Phosphorus control programs
will produce substantial improvements in nearshore waters but, in the open
waters the benefits of reduced phosphorus loadings may not result in measurable
change in water quality but will be reflected in prevention of degradation.

LAKE ERIE
Annual surveillance data collected on Lake Erie since 1970 show that the
total phosphorus concentrations in the western and central basins have been
increasing each year since 1970.

In 1975, the anoxic area of central Lake Erie covered only 4% of the
hypolimnion.
This was much lower than previous years and was attributed to an
unusually warm calm spring.

In 1976, weather conditions were more nearly

normal and in August the anoxic area was 63% of the hypolimnion (Figure 3.2).
The anoxic areas from 1973 to 1976 are shown in Table 3.2.
Table 3.3 shows
that the oxygen depletion rates in the central basin since 1930 have been
increasing, but the rate of increase per year has been less in recent years
indicating that the lake may be approaching an equilibrium condition.
In the eastern basin, oxygen depletion rates have not changed signi
ficantly since 1973.
Trend analyses for both phosphorus and chlorophyll 3
concentrations indicate a decrease from past years.

LAKE ONTARIO
There was no significant change in water quality from last year.

CONTAMINANTS

IN FISH AND WILDLIFE

PCB continues to be a problem in most Great Lakes fish particularly in
Lakes Superior, Michigan, and Ontario where levels in some commercial species
exceed U.S. and Canadian guidelines.
Mirex is present in some Lake Ontario fish but has not been found in the
fish of the other Great Lakes.
The Board conducted a study of toxic substances
in Lake Ontario following the discovery of Mirex in the aquatic environment.
Inventories of known toxic materials discharges were made and a summary of
information about the existence of these materials in the environment was
Recommendations were made that water quality objectives be estaprepared.
Mercury and certain organochlorine
certain toxic materials.
for
blished
eggs in each of the Great Lakes,
Gull
Herring
in
found
compounds have been

however, levels in eggs found in the Lake Ontario area are higher.

The high

TABLE 3.2
ANOXIC CONDITIONS IN CENTRAL BASIN OF LAKE ERIE

YEAR

APPROXIMATE AREA OF
HYPOLIMNION WITH

ANOXIC CONDITIONS (ka)

R
2 OF HYPOLYMNION

WITH ANOXIC CONDITIONS

1973

11,220

94

1974

10,250

70

1975

400

4

1976

7,300

63

TABLE 3.3
OXYGEN DEPLETION RATES

CENTRAL BASIN HYPOLIMNION OF LAKE ERIE, 1930 1976:;
hr

YEAR

NET OXYGEN DEMAND
Rate Per Unit Volume

1930

0.054

1940

0.067

1950

0.070

1960

0.093

1970

0.13

1973

0.12

1974

0.13

1975

0.10

1976

0.13

(mg Og/R/day)
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concentration of organochlorine compounds may have caused
ductive success in Herring Gulls and Terns.

the poor repro

Surveillance programs to identify the presence of toxic materials in the
environment and research programs to determine their effect on human health
were also recommended.
DDT levels in Lake Michigan trout continue to decline but are still
above U.S. FDA guidelines.
Mean levels of DDT in fish from other Great Lakes
are within the guidelines except for large lake trout (Siscowet) in Lake
Superior.
Levels of mercury above the guidelines are found in at least one
species of fish from some nearshore areas of Lakes Superior, Ontario, and
Western Lake Erie.

A recent study by the Province of Ontario shows that the concentration
of mercury in fish from Lake St. Clair is less than half of what it
was in
1970 and if present trends continue, most common sizes of most species should
have mercury levels below 0.5 ppm within the next five years.

COORDINATED SURVEILLANCE PLAN
An International Great Lakes Surveillance Plan was first presented by

the Water Quality Board to the lJC in its 1974 Annual Report and has since

been continually reviewed and refined.
Its primary goal is to provide the
jurisdictions with a coordinated program which will determine water
quality
conditions and assess compliance with objectives in the Agreement.

Presently, Great Lakes surveillance is being conducted by each juris
diction within its own budgetary constraints.
While some of the jurisdiction's
activities may conform in part to the 9-year plan, they do not
entirely
fulfill the needs of the plan.
The Board's Surveillance Subcommittee is
developing detailed plans for Lakes Erie and Ontario which will
include
sample locations and frequencies.
The specific resources needed by each
jurisdiction to carry out the plan will be clearly defined.

The leadership and financial resources of the two federal
governments
are essential in carrying out the Surveillance Plan.
The need for an adequately funded U.S. Canada Surveillance Program has been
continually re
iterated in previous reports.
For such program to be successful, it must be
funded by all jurisdictions at a level sufficient to trace water
quality
improvements and be versatile enough to detect and provide
information on new
toxic pollutants.
As an indication of progress being made, U.S. EPA Region
V
has obtained a 165 ft. surplus navy vessel which is being convert
ed to an
environmental quality monitoring vessel for use on the Great
Lakes.
A bill
has been introduced in the U.S. Senate which would specifi
cally fund a Great
Lakes Program in EPA specifically oriented toward the
objectives of the
Agreement including additional continuing critical resourc
e commitments for
research and surveillance.

The annual surveillance expenditures shown in Table 3.4
represent actual
expenditures for 1976 and 1977 as well as projected expendi
tures for 1978
and for 1979 through 1986.
Source monitoring not included in these estimates
reduces the $16 million estimate of 1976 to $14.7 millio
n in this report.
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Table 3.5 indicates the expenditures by each of the jurisdictions for

Great Lakes Surveillance in calendar year 1977.

TABLE 3.4
ANNUAL SURVEILLANCE COSTS
(T H O U S A N D S

Canada

O F

D O L L A R S)

Projected
1978

Projected
(79 86)

Additional
Funds
Required (79-86)

Actual
[1976

Actual
1977

4,042

4,363

4,363

5,897

1,534

3,205

2,658

5,805

8,820

3,015

7,247

7,021

10,168

14,717

4,549

Total

TABLE 3.5

1977 GREAT LAKES SURVEILLANCE EXPENDITURES
(DOLLARS)
UNITED STATES

CANADA

Canada

2,493,000

Ontario

1,870,000

United States

1,745,400

Minnesota

6,300

Wisconsin

22,000

Indiana

104,000

Michigan

485,000

Ohio

24,000

Pennsylvania

27,000

244,000

New York
TOTALS

2,657,700

4,363,000

a} P lllIIIIIN ABAIEMENI PIIIIIIIIAMS

This chapter provides an update on pollution abatement programs relating
to municipal, industrial and radioactive sources; phosphorus control strategy;
land use activities and other activities related to the Agreement.
As in previous years, the Water Quality Board is disappointed with the
slow progress made in major municipal projects in Detroit and Cleveland
The phosphorus control program shows some encouraging signs of
Westerly.
However, some municipal treatment plants are still not meeting the
progress.
Several industries
phosphorus effluent levels as required by the Agreement.
The Board is extremely
have also been recalcitrant in their clean up efforts.
disappointed in the lack of progress in the areas relating to compatible
vessel waste regulations.

The Board was pleased to note that the joint U.S. Canada Response Team

under the Joint Contingency Plan was very effective in cleaning up the aftermath
of the major oil spill in the St. Lawrence River near Alexandria Bay, New

York

in June 1976.

5;

MUNICIPAL SOURCES
As of December 31,

1976,

62 percent of the 1971 sewered population

million) of the Great Lakes Basin
the U.S.

(15.3

were provided with "adequate treatment" in

Completion of the plants under construction will bring this figure

to 95 percent by 1981.

On the Canadian side, the portion of sewered population

g

l
1

The respective figures for 1975
served by adequate treatment was 99 percent.
were 59 and 92 percent as shown in Figure 4.1.

Adequate treatment in the U.S. Great Lakes Basin is a minimum of secondary

treatment with effluent concentrations of 30 mg/£ for BOD and Suspended Solids
Advanced
and a total phosphorus concentration of l mg/R in the effluent.
met by
not
are
standards
quality
water
if
required
waste treatment will be
secondary treatment.

.

In Canada, Ontario requires waste treatment to be adequate to prevent
In general, adequate treatment is a minimum of
pollution of receiving waters.

secondary treatment or equivalent with 20 mg/l BOD and Suspended Solids in the

receives secondary
[86% of the municipal sewerage flow
treated effluent.
primary sedi
where
s
Exceptions are allowed on major waterway
treatment.]
Phosphorus
mentation with supplementary chemical treatment may be adequate.

rem0val to 1.0 mg/R or less is required in the Lake Erie and Lake Ontario
Basins.

In the Upper Great Lakes, phosphorus removal is required on the basis
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of local water quality conditions.
This policy will be reviewed after the
Commission reports to the Governments on the Upper Great Lakes.

EXPENDITURES
The level of expenditures of funds committed to sewerage construction in
the Great Lakes Basin for both countries since 1971 is shown in Table 4.1.
In the U.S., Public Law 92-500 appropriated $18 billion for sewage construction, one half of which was subsequently withheld until a court decision
resulted in the release of the impounded funds in early 1975.
Obligation of
federal funds for the construction phase must be preceded by the preparation
of time consuming Step 1 and 2 planning activities which represent a small
proportion of total project expenditures.
The predominance of these planning
grants and the added impact of new regulations in the areas of facilities
planning, design, infiltration/inflow analysis and environmental assessment
contributed to the reduced U.S. expenditures in 1976.
It is anticipated that
the expenditures for 1977 will increase significantly as the final obligation
date is reached and Step 3 grants for construction are awarded.

On May 4, 1977, the Supplemental Appropriation Act authorized $1 billion
in FY77 for construction of municipal treatment plants in the U.S.
However,

funds have not yet been authorized beyond FY77.

exhaust their appropriations,

As several states will soon

the impetus of the program may be lost unless

additional funds are authorized.

The Board is seriously concerned about this

and believes the U.S. must take rapid action toward passage of funding legis
lation this year.

It is recognized that pollution in the Great Lakes is also caused by
urban runoff and combined sewer overflows.
The Board is also concerned about
U.S. policies regarding federal participation in correction of combined sewer
overflow and storm water runoff problems and in funding of construction of
collection sewers.
Combined sewers and collection systems can be funded but
the seriousness of each problem must be evaluated on a time consuming case by

case basis.
Full and timely federal funding is necessary if these problems
are to be corrected and the water quality goals of the Great Lakes Water
Quality Agreement are to be met.

Figure 4.1 shows the status and projections that are anticipated to meet

the requirements of the Agreement.

MAJOR MUNICIPAL PROJECTS
Table 4.2 shows the updated construction status of eleven major municipal
sewage treatment plants which have been cited in earlier reports.
Construction

was completed on the Niagara Falls, New York plant and it is scheduled to
achieve operational level in spring 1977.
Both Cleveland Easterly and

Southerly Plants in Ohio are undergoing expansion.
Current effluent phosphorus concentrations are of 1.2 and 0.8 mg/R respectively.
Further delays have occurred in Detroit and Cleveland Westerly Projects
and their status is highlighted in the following paragraphs.

TABLE 4.1
ANNUAL FUNDS (NON-CUMULATIVE) COMMITTED FOR SEWERAGE
CONSTRUCTION IN THE GREAT LAKES BASIN
($ IN MILLIONS)
f?

YEAR

CAPITAL COMMITMENTS FOR
SEWERAGE WORKS IN ONTARIO
BY ALL LEVELS OF GOVERNMENT (1)

OBLIGATED LOCAL, STATE AND
FEDERAL FUNDS IN THE
UNITED STATES (2)

1971

57

370

1972

66

313

1973

138

419

1974

103

509

1975

112

950

1976

174

429

(l)

For Canada, figures represent total capital commitments for treatment
plants and trunks.

(2)

Figures represent total U.S.

eligible project costs with Federal grant

approval thru December 31, 1976.
is $1.2 billion.

Anticipated expenditures for 1977

FIGURE 4.1
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TABLE 4.2
CONSTRUCTION STATUS OF MAJOR MUNICIPAL PROJECTS
CURRENT

ANTICIPATED
SEWERED

FACILITY

COMPLETION DATES

POPULATION

As Stated in

Detroit, Michigan

3,129,000

After 1980

Duluth, Minnesota

126,000

Mid 1978

1975 Report

Current

Status

PROJECT

COSTS

($ Million)

UNITED STATES

(Western Lake Superior Sanitary

After 1980

481

November 1978

105

District)

33

Gary, Indiana

175,400

1977

1977

51

Cleveland, Ohio (Westerly)

250,000

1980

1981

90

1978

17

(Easterly)

700,000

(Southerly)

635,000

1981

1981

200

71,550

1978

1978

12

102,400

1976

107,700

1978

1978

Syracuse Metro, N.Y.

287,600

1979

June 1979

108

Buffalo, N.Y.

750,000

1979

1979

170

106,000

1977

July 1977

Euclid, Ohio
Niagara Falls, N.Y.
Tonawanda, N.Y.
(Sanitary District No.

completed

63
65

2)

CANADA
Thunder Bay
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DETROIT, MICHIGAN

The Detroit Metropolitan Sewage Treatment Plant has an average flow of

3800 X 103 m3/day (1000 MGD).

As of December 31, 1975, it provided secondary

treatment to 1700 X 103 m3/day (450 MED).
With the completion of additional
aeration units, secondary treatment capacity will be increased to 2900 X 103

m3/day (750 MGD) by the fourth quarter of 1977.
problems,

Because of sludge handling

complete phosphorus control may not be available until 1980.

Sludge handling and the lack of trained personnel at the plant remain a
severe operational problems.
The plant has not been able to meet its National
Pollutant Discharge Elimination System permit conditions.
On June 22, 1976,
the State of Michigan served the City of Detroit with a notice of intent to

revoke its NPDES permit. U.S. EPA and the State of Michigan have brought a
legal action against the City of Detroit charging that permit conditions are

not being met and funding of proposed construction is not adequate.
CLEVELAND,

OHIO (WESTERLY)

Construction of the 190 X 103 m3/day (50 MGD) physical chemical treatment
plant was scheduled for completion in 1980.
The waste solids handling portion
($13.8 million) of the plant and its Northwest Interceptor sewers ($26 million)
have been completed.
However,
dueto difficulties with the bidding process,
construction for the main plant was delayed for 18 months.
The Cleveland
Regional Sewer District is making every effort to regain lost time.
The
entire project's completion date is now October 1981.

STORMWATER AND COMBINED SEWER CONTROL PROGRAMS
The 1975 Water Quality Board Annual Report called for the Governments to
establish a well defined policy and provide adequate funding to reduce pollution
from storm and combined sewer overflows in the Great Lakes System.
At the
present time, there is still a lack of a clearly defined government policy
on urban drainage in either country.
U.S. EPA has provided substantial resources for research of control
techniques for combined sewer overflow and stormwater discharges, however,

the rate of federal funding for actual construction is low.
0n the Canadian side,

the Manual of Urban Drainage Practices has been

prepared under the Canada Ontario Agreement.

The Province expects this

manual to form the basis of a policy to be developed in 1977 for the control
of pollution from urban drainage involving combined storm water discharges
and soil erosion.
Current status of projects related to the control of stormwater and
combined sewer overflows is outlined in Appendix C.
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PHOSPHORUS CONTROL PROGRAM
MUNICIPAL TREATMENT PLANT OPERATION
In Lakes Superior and Huron,

Michigan, Minnesota and Wisc

onsin require
that no more than 1 mg/R phosphorus be disch
arged from municipal plants.

Canada and Ontario are awaiting the
outcome of the ULRG report, currently
under review by IJC, before establishi
ng limits on municipal discharge of
phosphorus.

Table 4.3 compares the phosphorus loadi
ngs to Lakes Erie and Ontario
from all municipal plants having capac
ities greater than 3.8 X 103 m3/d (one
million gallons per day) with the targe
ted loadings based on 1.0 mg/l phosphorus
in the effluent.
While there have been significant reduc
tions in phosphorus
loadings from municipal point sources
in the Lake Ontario Basin and slight
decrease in Lake Erie Basin, the target
of l mg/Q or less of phosphorus in
the effluents is still far from being
attained.
The reduction in the Lake Ontario Basin
is a result of the phosphorus
removal facilities installed since Decem
ber 1975.
Notable reductions in
phosphorus were obtained at Metropolitan
Toronto, the largest single municipal
source in the basin.
Loadings from 23 plants with flows great
er than 38 X

103 m3/d in the Basin are shown in Table 4.4.

Although only major munic

ipal
plants are cited in Table 4.4, these plant
s serve 71% of the sewered population and represent 76% of the total munic
ipal phosphorus loading to Lake
Ontario.

The situation for the Lake Erie Basin is less
encouraging although phosphorus loadings from major plants such as Detroi
t, Wyandotte, the three

Cleveland plants, and Toledo have decreased sligh
tly in the past year.

should be noted that in
Detroit River into Lake
kg/d in 1976 because of
and to a lesser extent,

It

the past decade, the phosphorus loading from
the
Erie has decreased from 90,000 kg/d in 1968
to 28,000
remedial industrial measures along the Detro
it River
the municipal and phosphorus detergent control
programs.

The phosphorus effluent targets were achieved at
21 of 30 Canadian and
17 of 90 U.S. municipal plants.
Table 4.5 lists loadings from 25 municipal
plants with flows greater than 38 X 103 m3/d in
the Lake Erie Basin.
Although

only major municipal plants are cited in Table 4.5,
these plants serve 80%

of the sewered population and represent 89% of the
total municipal phosphorus
loading to Lake Erie.

PHOSPHORUS LIMITATION IN DETERGENTS
In its last Report, the Water Quality Board recomm
ended that the juris
dictions consider a ban on phosphorus in detergents.
The IJC further suggested
a uniform limit of 0.5% phosphorus by weight for all deterge
nts, including
dishwashing materials.
U.S.

EPA has since supported the recommendation in public through
out the

Basin.
Region V of EPA has developed a policy document on the economi
c and
technical aspects of phosphorus limitations in detergents.
A bill has been
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TABLE 4.3
COMPARISON OF 1976 MUNICIPAL PHOSPHORUS LOADINGS WITH TARGET LOADINGS
(KILOGRAMS PER DAY OF TOTAL PHOSPHORUS)

CANADA

UNITED STATES
Phosphorus Loading

Lake Erie
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19751

19761

Targeted2

Over
Target

21,180

17,880

7,500

10,380

5,000

4,210

2,100

2,110

Lake Ontario and
St.

Lawrence River

Phosphorus Loading

Population
Served3
(million)

19761

6.4

600

690

650

40

.3

1.7

6,780

3,620

2,400

1,220

3.8

Targeted2

Over
Target

4|

1 Actual Phosphorus Loading measured at all municipal sewage treatment plants over 3.8 X 103m3/day (1 MGD).
Assuming all plants achieved the effluent objective of 1 mg P/Q as required by the
2 Targeted P Loading:
(Based on 1975 Reported Flow).
Agreement in 1976 for the Lower Lakes.

3 Population served by municipal treatment plants over 3.8 X 103m3/day (1 MGD).

NOTE:

Population
Served3
(million)

19751

Municipal phosphorus loading data for 1976 from all municipalities is shown in Appendix C.

TABLE 4. LI
MAJOR MUNICIPAL PLANTS IN LAKE ONTARIO BASIN*

PHOSPHORUS LOADINGS

REPORTED LOADING

(kg/d)

1975

1976

1,648
610
522
256
259
132
36
18
213

1,518
565
398

109

61

-

AVERAGE ANNUAL

TARGET LOADING

(kg /d)
1 mg/Z
1976

EFFLUENT
PHOSPHORUS

CONCENTRATIONS
(mg/1)
1975

1976

2.5
2.3
2.0
1.0
5.4
3.3
1.0
0.5
9.0

2.3
1.9
1 4
5.3
3.4
2.5
0.1
1.0

NEW YORK

Buffalo
Syracuse
Rochester
Niagara Falls
Tonawanda S.D. #2
Gates Chili Ogden
Auburn
Lockport
Watertown

Northwest Quadrant

265
147
106
4
39

661
296
284
201
50
43
42
41
39
38

3.8

833
341
121
40
255
179
59
54
53
46
45
41
38

3.4
1.2
4.5
0.6
2.1
4.2
2.5
2.0
2.4
1.2
3.7
2.1
3.5

1.6

ONTARIO
Toronto

Main
Humber
Highland Creek
North Toronto
Hamilton
Lakeview Mississauga
Kingston
Burlington Skyway
Cornwall
Peterborough
Oshawa
Belleville
Niagara Falls

2,650
410
480
23
507
620
140
86
110
50
170
67
130

880
320
130
30
410
609
47
60
140
60
79
58
65

* 38 X 103m3/d (10 MGD) or greater.
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1.1
0.9
1.1
0.8
1.6
3.4
0.8
1.1
2.7
1.3
1.8
1.4
1.7

TABLE 4. 5
MAJOR MUNICIPAL PLANTS

IN

LAKE

ERIE BASIN*

AVERAGE ANNUAL
EFFLUENT

PHOSPHORUS LOADINGS
REPORTED LOADING

(kg/d)

TARGET LOADING

(kg/d)

1 mg/Q
1976

PHOSPHORUS

CONCENTRATIONS
1975

(m /2)

1976

1975

1976

Detroit, Michigan

12,940

11,290

3,618

3.6

3.2

Easterly, Ohio
Southerly, Ohio
Westerly, Ohio

723
417
375

513
290
340

438
358
131

1.8
1.2
3.0

1.2
0.8
2.6

UNITED STATES

Cleveland

Toledo, Ohio

Akron, Ohio

558

800

439

493

326

305

280

2.5

1.4
5.7

1.4

1.4

3.7

1,543

993

2.2

2.2

Warren, Michigan
Fort Wayne, Indian
Pontiac, Michigan

140
105
45

140
92
46

120
114
75

1.2
0.8
0.6

1.2
0.8
0.6

Ann Arbor, Michigan

142

174

72

2.3

2.2

93

309

62

1.6

5.1

57

1.1

60

143
27
36

51
49
43

1.1

2.8
0.5
0.8

Wyandotte, Michigan

Erie, Pennsylvania

Euclid, Ohio
Lima, Ohio

Lorain, Ohio

Port Huron, Michigan
Lakewood, Ohio
Monroe, Michigan
Sandusky, Ohio

383

383

299

462

31

369

62

71

177

72

69

6.7

5.5

2.0

0.5

1.1

CANADA
West Windsor, Ontario

London Greenway, Ontario
Kitchener, Ontario
Guelph, Ontario
Brantford, Ontario
Sarnia, Ontario

87

94

104

52

63
39
63
19

105
40
72
49

74
50
48
44

85

* 38 x 103m3/d (10 MGD) or greater.
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98

0.8

0.6

0.9
1.0
1.4
0.6

0.9

0.9

1.4
0.8
1.5
1.1

introduced to the U.S. Senate banning the use of phosphorus in cleaning
agents and detergents in any of the Great Lakes states.
Michigan has adopted
administrative rules limiting the phosphorus in detergents to 0.5%.
These
rules are now before the joint Legislative Rules
Committee. Concurrently,
legislation has been introduced and hearings began in February 1977.
The
State of Michigan should have further control on phosphorus detergents in
1977 either by legislation or administrative rules.
Wisconsin has introduced
a bill to ban phosphorus in detergents.
Minnesota's phosphorus limitation
regulation is currently enjoined from enforcement by a court injunction.
On the Canadian side, no change has been made to further restrict phos
phorus to below 2.2% in laundry detergents.
Other cleaning agents for dish
washing and industrial application are exempt from the existing regulations.
The Government is examining extending the limitation to a wider range of
products, but has not moved to impose a total ban.
Current legislative status is shown in Table 4.6.

INDUSTRIAL SOURCES
In the United States, while major projects are required to comply with
final effluent requirements by July 1977 as set out in their permits, it is
uncertain when the requirements will be met in a number of cases and, in some
of these, the permits are still being contested.
Similarly, in Ontario,
legal notices specifying requirements and completion schedules are being
contested by several pulp and paper industries and final compliance dates are

unknown.

Because of these uncertainties involving several major industrial projects
in both countries, the Governments should take steps to ensure full use of
their legislative and regulatory powers and the controls presently available

to them.

Such efforts should be directed towards early enforcement of effluent

limitations and compliance dates necessary to protect water quality in the
Great Lakes System.

The 1975 Annual Report detailed the administrative and enforcement proce

dures used

by the jurisdictions.

Several industrial effluent guidelines

previously issued by U.S. EPA were remanded by the courts and resulted in some
delay in implementing certain aspects of PL 92 500.
A landmark decision by
the U.S. Supreme Court in March 1977 affirmed the authority of the U.S. EPA to
establish and enforce industry-wide effluent requirements.
This decision has
firmly established this principle in the National Pollutant
Discharge Elimi

nation System (NPDES) and is expected to accelerate issuance of previously

delayed permits.
In Canada, regulations for Metal Mining Liquid Effluent and
Meat and Poultry Wastes were developed with more regulations near completion.
The Ontario Ministry of the Environment served legal notices to the pulp and
paper mills on Lake Superior that it intends to issue orders to the mills

for adequate waste treatment.

Further information on industrial sources is contained in Appendix C.

39

TABLE 4.6
STATUS OF LEGISLATION IN THE GREAT LAKES BASIN REQUIRING
PHOSPHORUS LIMITATION IN DETERGENTS AS OF MARCH 31, 1977
JURISDICTION

2.2%

Canada
United

PHOSPHORUS LIMITATION IN
DETERGENTS, (% BY WEIGHT
AS ELEMENTAL PHOSPHORUS)

COMMENT

EFFECTIVE
DATE

Jan.

1973

The phosphorus limitation is under review.
Legislation introduced in U.S. Senate to ban phosphorus
in detergent in Great Lakes states.

States

New York

June

1973

No change.

Indiana

Dec.

1972

No change.

40

Michigan

8.7%

Jan.

1973

Administrative rules limiting phosphorus in detergent
Legislation has been introduced and
to 0.5% adopted.
Detroit has a ban on
in progress.
are
public hearings
enforced because
be
cannot
that
phosphorus detergent
law.
of pre emption by State

Minnesota

0.5%

Jan.

1977

Minnesota Pollution Control Agency enjoined from
enforcing its phosphorus regulation by court injunction.

Ohio

None in effect state
wide. City of Akron
has total ban effective
January 1973.

No change.

Pennsylvania

None in effect

No change anticipated.

Wisconsin

None in effect

Legislative proposal expected to be introduced in next
Will probably specify 0.5%
session of Legislature.
detergents.
laundry
in
phosphorus limit

Illinois

Chicago has ban but
enforces to 0.5% or
less.

Because of phosphorus ban in Chicago, other communities
in Great Lakes Basin of Illinois receive little if any
phosphorus detergents.

IDENTIFIED SIGNIFICANT DISCHARGERS WITH INCOMPLETE REMEDIAL PROGRAMS
The Board identified 19 industrial dischargers who have not completed
their pollution control programs and who are located in problem areas.
These
are listed in Table 4.7 and their status of compliance is described in paragraphs
following the table.

Maps of each of the Great Lakes, Figures 4.2, 4.3, 4.4, 4.5, and 4.6,

show the location of problem areas and the industries with incomplete programs.

TABLE 4.7
IDENTIFIED SIGNIFICANT DISCHARGERS WITH INCOMPLETE REMEDIAL PROGRAMS
UNITED STATES

CANADA
American Can of Canada, Ltd.,
Marathon, Ontario

Reserve Mining,
Silver Bay, Minnesota

Kimberly-Clark of Canada Limited,
Terrace Bay, Ontario

Outboard Marine Corporation,

Domtar Packaging Limited,
Nipigon Bay, Ontario

Abitibi Paper Company,
Alpena Thunder Bay Area,
Michigan

Waukegan, Illinois

Great Lakes Paper Company Limited,
Thunder Bay, Ontario

U.S.

Abitibi Paper Company Limited,
Thunder Bay, Ontario

Bergstrom Paper Company,
Neenah, Wisconsin

Eddy Forest Products,
Espanola, Ontario

Ford Motor Co.,
Dearborn, Michigan

Denison Mines Ltd. and Rio Algom Mines
Serpent Harbour, Ontario

Great Lakes Steel,
Wyandotte, Michigan

Polysar Limited, Sarnia,

RMI Sodium and Chlorine Plant
Ashtabula, Ohio

Ontario

Dow Chemical of Canada Ltd.,
Sarnia, Ontario
Allied Chemical Canada Ltd.,
Township of Anderdon, Ontario

Steel,

Gary, Indiana

Scott Paper Co., Oconto Falls,
Wisconsin

V V

Thunder Bay
titty of Thunder Bay. Ontario

Great Lakes Paper Co. Ltd.
Thunder Bay, Ontario
Aortibi Paper C0,.

Thunder Bay. Ontario
Canada Malting Co. Ltd..
Thunder Bay. Ontario

lndustrial Grain Products Ltd..
Thunder Bay. Ontario

[Nipigon Bay
yDorntar Packaging Ltd.
Red Rock, Ontario

[Silver Bay

kReserve Mining, Silver Bay, Minnesota

[Jackrrsh Bay

>KrmberIy»CIark of Canada Ltd..

I

Terrace Bay. Ontario

{Marathon-Peninsula Harbour
American Can of Canada. Ltd.,
Marathon. Ontario

Upper Portage Entry
Copper Mining Activities

Duluth-Superior Harbour
Duluth Main Plant. Minnesota

Cloquet Waste Treatment Plant.
Minnesota
.Ccnwed Corp. Duluth. Minnesota
U 8. Steel. Duluth, Minnesota

Mineral River
White Pine Cot, Michigan

Minnesota Power and Light Co.

Duluth. Minnesota
Potlatch Corp, Duluth. Minnesota
Superior STP. Wisconsin
uperior Fiber Products lnc..
Superior. Wisconsin
Vessels
Combined sewer overflow in Wisconsin

Incomplete
Remedial
Program

FIGURE 4.2

PROBLEM AREAS IN LAKE SUPERIOR
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I Spanish River

bEddy Forest Products.
Espanola. Ontario

St. Marys River

Alqoma Steel Corp . Sault Ste Marie.
Ontario
Abitibi Paper Co . Sault Ste. Marie.

Ontario
City oi Sault Ste Marie,0ntario

[Serpent Harbour

MJemson Mines Ltd. Serpent Harbour,
Ontario

Rio Algom Limited. Serpent Harbour,
Ontario

Alpena-Thunder Bay Area

>Abitibi Paper Co. Alpena-Thunder
Bay. Michigan

Saginaw Bay
Combined sewer overflow and
stormwater discharges in Saginaw
and Bay City

General Motors Corp, Chevrolet

Harbor Beach Bay
Harbor Beach STP

Metal Casting Piani,
Saginaw Bay. Michigan

'
Penetang Bay.
Penetanguishine STP. Ontario

Michigan Chemical Corp.

St. Lours. Michigan
Dow Chemical. Midland, Michigan

Comngwood Harbour

Genesee County. Montrose STP
Flint STP

Collingwood STPY Ontario

Saginaw Bay STP
Bay City STP
Zilwaukee STP

Midland STP

mom )th

General Motors Corp, Flint. Michigan

Program

Dow Chemical Bay City. Michigan

Remed'al

Monitor Sugar Company.

Bay City. Michigan

FIGURE 4.4

PROBLEM AREAS IN LAKE HURON

i

Green Bay
Menominee SIP. Michigan
Green Bay STP. Wisconsin

Heart ot the Valley STP.

Kaukauna. Wisconsin
Appleton STP. Wisconsin
De Pere STP, Wisconsin

Neenah-Menasha SIP. Wisconsin

Charmin Paper Products.
Green Bay. Wisconsin

Consolidated Papers Inc,
Appleton. Wisconsin

Green Bay Packaging,

Green Bay. Wisconsin
Appleton Papers Combined Locks.

Wisconsin
John Strange (Menasha Corp).
Menasha, Wisconsin

TBergstrom Paper. Neenah. Wisconsin
American Can, Green Bay. Wisconsin
George A, Whiting Paper,
Menasha. Wisconsin

Nicolet Paper, West De Pere,
Wisconsin

Fort Howard, Green Bay, Wisconsin

Riverside Paper. Appleton. Wisconsin
Kimberly Clark. Neenah, Wisconsin

Hammermill Pulp & Paper.
Kaukauna. Wisconsin

Scott Paper Co.,
Oconto Falls.Wisconsin

I Waukegan Harbor
DOutboard Marine Company,
Waukegan. Illinois
North Shore Sanitary District.
Waukegan. Illinois

Indiana Harbor Ship Canal
E.I. DuPont, East Chicago, Indiana
Inland Steel, East Chicago. Indiana
Union Carbide. Gary. Indiana

hUG. Steel, Gary. Indiana

Hammond STP, Hammond, Indiana
American Maize Products.
Hammond. Indiana

Milwaukee Harbor
Vessel Wastes

CF. Petroleum, East Chicago, Indiana
NIPSCO. Gary, Indiana

Youngstown Sheet & Tube,
East Chicago. Indiana
East Chicago STP, East Chicago,
Indiana

Incomplete

Gary STP, Gary, Indiana

Remedial
Program

FIGURE 4.3

PROBLEM AREAS IN LAKE MICHIGAN
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Upper St cm, mm
Allied Chemical, Corunna. Ontario
Baker Industries. Courtright. Ontario
CIL, Courtright. Ontario
DuPont, Corunna, Ontario
Ethyl Corporation. Corunna. Ontario

Lambton GS, Courtright, Ontario
Shell. Corunna, Ontario
Sun Oil. Sarnia. Ontario
Polysar, Sarnia, Ontario
Dow Chemical of Canada Ltd.
Sarnia, Ontario
Imperial Oil Enterprises Ltd.
Sarnia. Ontario

FIGURE 4.5

PROBLEM AREAS IN LAKE ERIE

I
i

Pine River Mouth
Combined sewer overflow from
St. Clair

Lower St. Clair River
Lake St. Clair
Past Discharges of Mercury

Thames River
Land drainage

Wh a I

8 tey Harbour
Omstead Foods Ltd. Wheatley. Ontario

Clinton River
Storm and Combined sewer overllow

Grand River. Ontario
Upstream sources

Incomplete

Remedial
Program

Presque Isle Bay
Urban runoff and combined sewer
overflow

Detroit River
Town of Belle River. Ontario
BASF Wyandotte, Fighting Island
Detroit STP
Wayne County. Wyandotte STP
Firestone Steel Products,
Riverview, Michigan
McLouth Steel Corporation,
Trenton. Michigan
BASF Wyandotte, North Works.

MiChiga

BASF Wyandotte, South Works.

M'Chlgan

Monsanto Industrial Chemical Co..
Trenton, Michigan
Pennwalt Corporation, Inorganic
Chemical Plant,
Wyandotte, Michigan
Pennwalt Corporation. Organic
Chemical Plant.
Riverview. Michigan
p Great Lakes Steel Division. National
Steel Corporation, Blast Furnace
Operation

> Ford Motor 00.,

Dearborn, Michigan

p Allied Chemical Canada Ltd,

Township of Anderdon. Ontario
Ford Motor Co of Canada Ltd.
Windsor. Ontario
Hiram Walker& Sons Ltd.
Windsor, Ont.
The Canadian Salt Co. Ltd.
Windsor. Ontario
Calvert of Canada Ltd,
Amherstburg. Ontario
H.J. Heinz Co. of Canada Ltd.,
Leamington. Ontario
Chrysler Canada Ltd,
Windsor, Ontario

Black River
Elyria STP. Ohio
Lorain STP, Ohio
Ohio Edison. Lorain, Ohio
Cleveland Electric Elluminating C0,,
Avon Lake. Ohio
U S. Steel, Lorain. Ohio

Hum" River

Huron STP, Ohio

Sandusky River
Fremont STP
Combined Sewer overflows at Fremont
US. Gypsum. Sandusky Bay. Ohio
GMC. Sandusky. Ohio
Routh Packing, Sandusky. Ohio
Toledo Area
Toledo STP, Ohio
Lucas County STP. Ohio
Gulf Oil Refinery. Toledo. Ohio
Interlake Steel, Toledo, Ohio
Standard Oil, Oregon, Ohio
Toledo Edison ACME Plant.
Toledo, Ohio
Libby Owens. Ohio
Maumee Metal Treating.
Maumee, Ohio
Sun Oil 00.. Toledo. Ohio
Libby Owens Ford, East Toledo. Ohio
Toledo Edison, Bay Shore, Toledo
Gulf Oil Refinery, Toledo. Ohio
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Ashtabula River. Ohio
RMI Sodium Chloride Plant.
Ashtabula. Ohio
Ashtabula STP, Ohio
Sobin Chemicals. Ashtabula. Ohio
Union Carbide. Ashtabula. Ohio
Olin Corp, Ashtabula. Ohio

perm Metals Reduction,

Ashtabula. Ohio
New Jersey Zinc. Ashtabula. Ohio
Glidden Durkee, Ashtabula. Ohio

Grand River Ohio

.wnond Shamrock. Palnesvule Ohio

Uniroyal Chemicals. Painesville, Ohio

Paineswlle STP. Ohio
Glyco Chemicals. Painesville. Ohio
IRC. Paineswlle. Ohio

Cleveland
Cleveland
Cleveland
Cleveland

Area
Southerly STP. Ohio
Easterly STP. Ohio
Westerly. Ohio

U S Steel Corp . Central Furnaces.
Ohio

Jones & Laughlin Steei Corp .
Cleveland. Ohio
Harshaw Chemicals. Cleveland. Ohio
Republic Steel Corp , Ohio
E.I DuPont Ohio
Cleveland Electric and Illuminating,
Cleveland. Ohio
U S. Steel, Cleveland, Ohio
Rocky River
Lakewood STP. OhIO
Berea STP, Ohio
Strongswlle. STP. Ohio
Stormwater runofls

j

PROBLEM AREAS IN LAKE ONTARIO

FIGURE 4.6

Hamilton Harbour
City of Hamilton, Ontario
Dofasco. Hamilton, Ontario
Stelco. Hamilton, Ontario
Town of Dundas, Ontario

3L Lawrence River
0" SD!

Bay of Quinte

Aldophus Reach

Union Carbide, Belleville, Ontario

Toronto Harbour and Waterfront
Combined sewer overflow

Domtar Packaging, Trentone Ontario

LAKE

ONTARIO

_____

Lower Niagara River [below falls]
Stauffer Chemical Co Industrial»
Chemical Division,
Buffalo River
Allied Chemical Co, Buffalo Dye Plant.
New York
Allied Chemical Co,
industrial Chemicals Division.
Buffalo. New York
Mobil Oil Co, Buffalo, New York

Donner Hanna Coke Corp
Buffalo New York

Republic Steel Corp. Buffalo.
New York

Lewiston. New York
Village of Lewiston

City of Niagara Falls

Upper Niagara River

Tonawanda Channel Area

City of Buffalo, New York
Carborundum Corp.. Niagara Falls,

New York
E,|. DuPont Electro~Chemical Plant,
Niagara Falls. New York
E.|. DuPont, Buffalo. New York

Ashland Oil Refinery.

Tonawanda, New York

. m:ng_=_;.;.:.__gg..a. __ ._

Allied Chemical Co, Semet-Solvay
Soaulding Fiber Co

incomplete
Remedial
Program

Oswego Harbor
Oswego West Side STP, New York
Oswego East Side STP, New York

Tonawanda New York
Union Carbide, Niagara Falls.
New York

City of North Tonawanda

Hooker Chemical, Durez Plastics
Hooker Chemical, industrial-Chemical
Division

International Paper Co.. New York
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Rochester Harbor
Polomite Products Co, inc

Gates, New York

Eastman Kodak, Rochester, New York
Rochester Gas and Electric Corp.,
Rochester, New York
Northwest Ouandrant STP, New York
Frank Van Lane, New York

Village of Webster, New York
Town of Webster, New York

AMERICAN CAN OF CANADA LTD., MARATHON,

ONTARIO,

LAKE SUPERIOR

Some progress has been made during 1976 in the recycling of portion of
process effluents.

programs.

However,

there were delays in the completion of remedial

The mercury cell chlor alkali plant will be shutdown before the end

of 1977 under a Ministry control order.
The Province intends to issue a
formal Requirement and Direction for completion of the water pollution control
program over the period 1977 1980.
The Company was prosecuted under the

Canada Fisheries Act for violations of the Chlor Alkali Mercury Regulations
and fined $64,000 in March 1977.

KIMBERLY CLARK OF CANADA LIMITED,

TERRACE BAY, ONTARIO, LAKE SUPERIOR

The water pollution control program will be completed in 1977 under a
Ministry approval program, in conjunction with expansion of the mill.
It was
reported last year that construction of spill control system was to be com
pleted in 1976.
The net discharge of BOD5 will increase slightly from current
levels on completion of the expansion.
DOMTAR PACKAGING LIMITED, NIPIGON BAY, ONTARIO, LAKE SUPERIOR

I

By June 1, 1977, the Company will be required to complete a black liquor
spill collection system and make provision for the collection and disposal of

mill sanitary sewage.

A program to reduce residual toxicity in the mill

effluent will be required by September 30,
GREAT LAKES PAPER COMPANY LIMITED,

1977.

THUNDER BAY,

ONTARIO, LAKE SUPERIOR
I

The Company is presently evaluating the operation of the recently completed closed cycle water system in its new kraft mill.
The Company will be
required to complete this evaluation by March 1, 1978 with the intent of
converting the existing kraft mill to a similar closed system by December 31,
1980.
This represents a slippage of one year from what was reported last

year.

Requirements for the sulphite newsmill will include:

in plant controls

§

and water volume reduction by June 1, 1978, and by December 31, 1978 a report
on measures to reduce waste discharges including the feasibility of replacing
the sulphite pulping process.
ABITIBI PAPER COMPANY LIMITED,

THUNDER BAY, ONTARIO, LAKE SUPERIOR

The 1975 Report stated that a program was to be submitted for approval by
May 1976.
The Company has now been advised that the Province intends to issue

control orders directing the three pulp and paper mills to develop and complete
waste control facilities to achieve compliance with effluent requirements for
suspended solids no later than December 31, 1979, with further controls as
required to satisfy water quality criteria.
The Thunder Bay Division, the
only mill of the three presently lacking domestic sewage treatment facilities,

E
'

will be required to provide treatment by December 31, 1977.
RESERVE MINING,

SILVER BAY, MINNESOTA, LAKE SUPERIOR

Reserve Mining Company,

since 1956,

'

has discharged its taconite tailings

7

Extensive litigation has been involved in an
to Lake Superior at Silver Bay.
effort to stop discharge of tailings to Lake Superior and require the Company
The Minnesota Supreme Court has recently
to provide onland tailings disposal.
ruled that an onland disposal site proposed by the Company (milepost 7) may be
used and has ordered state agencies to issue the proper permit for the site.
The U.S. District Court has lifted its July 1, 1977 closure date for
Reserve Mining Company and ordered it to start construction on or before July
The District
1, 1977 and use every reasonable effort to expedite construction.
Certain
1977.
1,
August
by
Court also ordered that all permits be issued
The permit for cons
permits for initial construction have now been issued.
truction and use of the onland disposal site is expected to be issued by early
The U.S. District Court Order states that construction must be completed
July.
and discharge to Lake Superior terminated before April 15, 1980.
To protect against the adverse health effects of asbestiform fibres in
the municipal drinking waters, the City of Duluth has completed construction
of a water filtration plant that filters out the asbestiform fibres from its
Lake Superior drinking water supply.
Other municipal users do not have

filtration systems yet.
OUTBOARD MARINE CORPORATION, WAUKEGAN,

ILLINOIS,

LAKE MICHIGAN

In January 1976, State of Illinois notified U.S. EPA that high concen
trations of PCBs had been found in the outfalls of the Outboard Marine Corpo
ration at Waukegan, Illinois.
The loading was estimated to be 10 lbs/day of
continuous PCB discharge.
This discharge had been occurring for 20 years and
likely involved more than 100,000 lbs. of PCB.

Under Section 309 of PL 92-500, EPA issued an Order in February requiring

immediate elimination of PCB discharges from all but one outfall.

The remaining

outfall is to cease discharge by October 1977.
ABITIBI PAPER COMPANY, ALPENA THUNDER BAY AREA, MICHIGAN,

LAKE HURON

As specified in NPDES permit, construction was to start June 1976 and be
completed June 1977.
A Notice of Noncompliance with the construction schedule
was issued in December 1976.
Construction of treatment facilities has not
begun and negotiation is underway.
EDDY FOREST PRODUCTS, ESPANOLA,

ONTARIO, LAKE HURON

The first phase of conversion of the Eddy Forest Products Mill at Espanola
to a hot stock refining oxygen bleach system is expected to be completed by
The final phase of the project, to be completed by 1980, will be
July 1977.
implemented under a Ministerial Control Order applying to all environmental
aspects of the mill operation.
DENISON MINES LTD.

AND RIO ALGOM MINES, SERPENT HARBOUR, ONTARIO, LAKE HURON

The Ontario Ministry of the Environment has issued Notices of Intent to
issue Ministerial Control Orders to Denison Mines Ltd. and Rio Algom Mines

48

to control pH and Radium 226 discharges from active
and inactive waste disposal
operations, as well as leaching from other sites contam
inated with tailings
and precipitate material.
This will include sites of previous chemical spills
.
The Ontario Environmental Assessment Board is curren
tly holding hearings
regarding the environmental effects of proposed
plant expansion.

U.S.

STEEL, GARY,

INDIANA,

LAKE MICHIGAN

On June 25, 1976, a final NPDES Permit was issued
and was subsequently
appealed by the Company to the Seventh Circuit Court
of Appeals in Chicago. In
a resulting Consent Decree in June 1977, U.S. Steel agreed
to complete by
August 1980 five major programs currently underway:
l) Elimination of con~
tamination in the coke plant cooling water sewers; 2)
A recycle system in the

tin mill; 3) A blast furnace recycle system; 4) A blowdown
treatment system;

and 5) Elimination of contamination in cooling water
sewers.
The Consent
Decree, involving a negotiated settlement, provides for
penalties because of
the Company's failure to meet previously prescribed Permit
requirement.

Penalties and settlements totalling $4,000,000 include a fine of
$2,925,000 to
be paid to the U.S., a fine of $325,000 to be paid to the Indiana
Environ

mental Fund, and a requirement that the Company pay for studies
and research
amounting to $750,000 in connection with their control programs
.
BERGSTROM PAPER COMPANY, NEENAH, WISCONSIN, LAKE MICHIGAN
The Company was not in compliance with its discharge permit in
1976.
Enforcement action taken by the state in April 1977.
SCOTT PAPER COMPANY,

OCONTO FALLS, WISCONSIN,

LAKE MICHIGAN

This Company was expected to develop treatment facilities jointly with

the municipality of Oconto Falls.
The industry has withdrawn from the agree
ment with Oconto Falls and it is expected that construction of treatment

facilities will be significantly delayed.

POLYSAR LIMITED,

SARNIA,

ONTARIO,

ST. CLAIR RIVER

Increased waste sampling in 1976 indicated higher loadings of COD and
other waste parameters than was reported in 1975.
Accordingly, a Requirement
and Direction was issued in December 1976 requiring the Company to reduce
waste loadings to the St. Clair River by July 1, 1978 to interim levels of

18,140 kg/day COD, 3,630 kg/day suspended solids, 180 kg/day solvent extrac

tables and 8.2 kg/day phenols on a monthly average basis.
Measures to effect
further reductions in phenol and COD loadings are to be completed by 1982.
DOW CHEMICAL OF CANADA LTD.,

SARNIA, ONTARIO,

ST.

CLAIR RIVER

During 1976, efforts were directed at optimizing operation of the bio-

logical treatment system installed in 1975. Large scale pilot plant testing
of treated brine effluent recycle to the Chlor Alkali plant is expected by

mid-1977.
This has not been practicable heretofore because of possible
contamination of the feed to the chlor alkali cells.
Minor modifications have
been made to several other units to reduce waste loadings to the St. Clair
River.
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FORD MOTOR COMPANY, DEARBORN, MICHIGAN, DETROIT RIVER
River and
Ford Motor Company, Rouge Complex, is located on the Rouge
wasteprocess
and
discharges approximately 1900 megaliters/day of cooling
l
technica
all
The NPDES permit had been under adjudication, however,
water.
ed.
negotiat
issues have been resolved and a phased compliance schedule is being
Michigan will seek civil penalties for noncompliance after July 1, 1977.

GREAT LAKES STEEL, WYANDOTTE, MICHIGAN, DETROIT RIVER
The NPDES permit for the Great Lakes Steel Division, National Steel
the
Corporation, Blast Furnace Operation is being modified to conform with
on
resoluti
to
close
are
EPA
U.S.
The Company and
remanded Federal Guidelines.
Completion is scheduled for July 1979.
of differences.
RMI SODIUM AND CHLORINE PLANT,

ASHTABULA, OHIO, LAKE ERIE

The Plant discharges approximately 3800 kg/day of residual chlorine.
Plans detailing wastewater treatment
Adjudicatory hearings are pending.
gy have been submitted.
technolo
e
availabl
best
facilities using the
ALLIED CHEMICAL CANADA LTD.,

TOWNSHIP OF ANDERDON,

ONTARIO, DETROIT RIVER

The Company discharged an average of 918,000 kg/day and 561,000 kg/day of

There is no known
dissolved solids and chlorides in 1976, respectively.
removing such large
of
technologically and economically practicable method
No improvement is foreseen in the near
discharges of these pollutants.
future.

RADIOACTIVITY SOURCES
The following point sources of radioactivity have been identified in the
report of the Board's Radioactivity Subcommittee. Details can be found in
Appendix D.

O

There are 12 nuclear generating stations with a total of 20 nuclear
power reactors in operation in the Great Lakes Basin, all using the

water of the lakes for condenser cooling. Thirty two (32) addi
tional reactors are under construction or planned (Figure 4.7).

Uranium is mined and milled in the Elliot Lake area of Ontario which
drains to the North Channel of Lake Huron via the Serpent River.

Uranium oxide is refined and converted to UFG for fuel production at

Port Hope, Ontario with the process wastes being disposed of at Port
Granby, about 15 km west.
Nuclear Fuel Services, Inc., a reprocessing plant situated at West
Valley, New York, discharges radioactive wastes to Cattaraugus Creek
which drains into Lake Erie.
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FIGURE4.7

NUCLEAR FACILITIES IN THE GREAT LAKES BASIN
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effects
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Board
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ine where 226Ra
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wastes have been disposed of in landfills, 226Ra levels
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OTHER ACTIVITIES UNDER ANNEXES
Quality
Certain specific activities under Annexes 3 to 8 of the Water

d to the InterAgreement have been handled by the Parties and not assigne
and other measures
ms
progra
for
These annexes call
national Joint Commission.
identification
the
ies;
activit
related to control of pollution from shipping
facilities.
re
offsho
and
e
and disposal of polluted dredged spoil; and onshor
on hazardous
annex
e
There is also a requirement for the development of a separat
major
the
only
The following paragraphs highlight
polluting substances.

activities under Annexes 3 to 8 during the past year.

ANNEX 3:
ANNEX 5:

VESSEL DESIGN,

CONSTRUCTION AND OPERATION

STUDIES OF POLLUTION FROM SHIPPING SOURCES

Governments on
The Canadian and U.S. Coast Guards report directly to the
Quality
Water
the
the progress toward compliance with Annexes 3 and 5 of
force but
in
Additional regulations to improve vessel safety are
Agreement.
veness
effecti
their
the Board does not have sufficient information to evaluate
included
A report on these two annexes was
in complying with the Agreement.
Report.
in the Fourth Annual

ANNEX 4:

VESSEL WASTES REGULATIONS

y 1977 under
Canada issued new regulations on sewage from ships on Februar
ions
Regulat
ion
Prevent
on
Polluti
Sewage
the Canada Shipping Act [Great Lakes
total
or
sewage
treated
of
ge
dischar
the
These regulations allow
SOR/77 l30].
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containment and apply to all ships, except naval vessels and private pleasure
craft, in Canadian waters of the Great Lakes and St. Lawrence down to the
lower eastern exit of the St. Lambert Lock at Montreal and every Canadian
vessel in non Canadian waters of the Great Lakes and St. Lawrence River.
Ships under construction as of February 4, 1977 are allowed two years to meet
the regulations and all others are allowed five years.
The problem of compatible regulations as required in the Agreement
remains to be resolved.
At present, vessels plying the Great Lakes will not
meet all the regulations related to vessel wastes.
The Governments should
reassess the provisions of their existing basic legislation and seek out means
to reconcile the incompatibility.

ANNEX 6:

DREDGING ACTIVITIES

A one day public seminar was conducted by the Canadian Government on
January 14, 1977 to provide the interested public with an opportunity to
discuss the recommendations of the International Working Group on the Abate
ment and Control of Pollution from Dredging Activities.
Proceedings including
public comments will be published.

1

In the report submitted to the Governments in May 1975, the Working Group
recommended site specific control of dredging activities consistent with water
quality objectives.
A response to this report is being considered in the

,

Fifth-Year Review of the Water Quality Agreement by Governments.

ANNEX 7:

DRILLING IN THE GREAT LAKES

While there is no U.S. federal policy at the present time regarding
drilling activities, the permits required under various laws and regulations
and the resulting environmental impact statements would give opportunity for
a case-by case evaluation of the hazards involved.
Michigan's present policy prohibits drilling for gas or oil in the
bottom lands of the Great Lakes.
New York, Pennsylvania, and Ohio have had
bills introduced in their legislatures to allow drilling for gas in the bottom

lands of Lake Erie.

The Canadian government is in agreement with the 1970 IJC recommendation
to restrict drilling to dry gas and allow such drilling only in the area east
of Point Pelee.
The Province of Ontario has permitted drilling in Lake Erie and to the

end of 1976, 973 wells have been drilled in the lake. Of these, approximately
300 are active gas producers and 70 are waiting to be connected to pipeline.
The disposition of mineral rights in Lake Erie are regulated under The Mining
Act, specifically Ontario Regulation 546/71.

The drilling and production

activities are regulated under the Petroleum Resources Act (1970), specifically
Ontario Regulation 45/72. Other than amendments to the bonding requirements,
I
the regulations have not been altered since 1970 and 1971 respectively. The

discharge of wastes must meet the requirements of the Ontario Water Resources
Act.
Operators are required to use every possible precaution to ensure that
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the waste products are disposed of in a manner which will not create a hazard
Since
to public health or safety or contaminate any fresh water environment.
board
on
fluids
g
fracturin
retain
to
required
are
operators
1976, the industry
water
salt
refuse,
oil,
wastes,
Sanitary
disposal.
onshore
drilling rigs for
drilling fluids and flammable products must be handled so as not to create a
health or safety hazard or contaminate fresh waters.
Offshore well operators are required to carry $1,000,000 in liability
insurance coverage to compensate for all damages caused by drilling and
In addition, Lake Erie operators are required to carry
production operations.
a
$100,000 in insurance or other form of security to cover damages caused as
result of an oil pollution incident.

ANNEX 8:

JOINT CONTINGENCY PLAN

A major oil spill occurred on June 23,

near Alexandria Bay.

1976 in the St.

Lawrence River

Approximately 300,000 gallons of No. 6 oil were involved.

The joint U.S. Canada Response Team was activated with the U.S. Coast Guard
The quick response and subsequent clean up
acting as on scene commander.
efforts were exemplary.

The high cost was caused
The clean-up operations cost over $8.5 million.
by the need for hand labour in cleaning up the shorelines in the affected
Reports on the investigation of the spill will be pre
recreational areas.
These include the accident report, a
sented to the Water Quality Board.
debriefing report by the Response Team, an environmental report on the after
effects of the spill, and a report by Operation Preparedness.
Another major oil spill occurred on December 23, 1976 when the tanker

"Imperial St. Clair" grounded

nearParry Sound Harbour while encountering

An estimated 1,400 bbls of diesel
heavy snow squalls and shifting ice pack.
remaining fuel was transferred to
the
and
lost
and 500 bbls of gasoline were

The tanker "Arctic Trader" was dispatched from Owen Sound to
empty tanks.
lighten the "St. Clair". By late December 24, the vessel was freed and moved
to east of the Pancakes where the remaining fuel was transferred to the

"Lakeshell" the following day.

On December
Considerable amount of the oil was burned on December 27.
3lst, a second spill was noticed at the transfer site between the Pancakes and
Beatty Island.

The Coast Guard, Imperial Oil, and the Department of Fisheries and

Environment continued to monitor the two sites and burn the remaining fuel.
Dynamite was also used to blast large holes in the ice cover to concentrate

the oil.

Work on the ice was discontinued on April 6th.

There was daily

No oil or residue was observed
surveillance from this time to April 27th.
sampling programme will be
A
27.
April
during a detailed overflight on
carried out to determine the impact of the spill.
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NEW ANNEX:

HAZARDOUS POLLUTING SUBSTANCES

Final technical draft of a separate annex to the Water Quality Agreement
on hazardous polluting substances has been reviewed by the Parties.
1n the
U.S., ratification of the annex must await publication of regulations under
Section 111 of PL 92 500.
In Canada, enabling legislation is compatible with
the draft annex and no delays are expected.

§ EENHIM IIBIIIIATIIINS IINIIHI THE ABBEEMENT

The Parties to the 1972 Agreement are obligated under Article X to seek:

(a)

The appropriation of the funds required to implement this Agreement,
including the funds needed to develop and implement the programs and
other measures provided for in Article V, and the funds required by

the International Joint Commission to carry out its responsibilities

effectively;

(b)

The enactment of any additional legislation that may be necessary in
order to implement the programs and other measures provided for in

Article V;

(c)

The cooperation of the State and Provincial Governments in all
matters relating to this Agreement.

APPROPRIATION OF REQUIRED FUNDS AND COOPERATION OF GOVERNMENTS
Over $3.3 billion have been spent by both countries since 1972 on sewerage
construction in the Great Lakes Basin.
Substantial amounts are still being
spent on major municipal projects in Detroit, Cleveland, Duluth, and Buffalo.
The Governments have also authorized $14 million for the Upper Lakes Reference
Group study.
Other funds support the Pollution from Land Use Activities
Reference Group, surveillance activities, special studies on water quality
problem areas and the operation of the IJC Regional Office.
The assessment of the financial and management resources needed at all
levels of government to implement the Agreement is a difficult task.
The
Water
Canada
U.S.
the
of
objectives
the
incorporates
Canada Ontario Agreement
Quality Agreement into the funding of construction and surveillance programs
In the U.S., each jurisdiction has its own pollution
in the Great Lakes Basin.
control programs which are not necessarily tailored to the implementation of

the Agreement.

Efforts made by the Governments under the Agreement and those

required by their own national legislation cannot be easily separated.
Nonetheless, it is recognized that successful completion of these programs
will fulfill the mutual obligations agreed to by the Governments.

REFERENCE STUDIES
The Governments have undertaken two major international studies in the
Great Lakes.
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The Upper Lakes Reference Group reported its findings to the WQB and the
IJC in July 1976 and public hearings are to be conducted by the IJC in the
summer of 1977.
This extensive report is the product of a total of $14 million
investment by the Governments and efforts of numerous government officials.
The report will have significant impact on the future of Lakes Superior and
Huron.
The Pollution from Land Use Activities Reference Group is currently
investigating the impact of land use activities in the Great Lakes Basin.
Expenditure committed by both countries in this study is expected to total $20
million.
Report of its findings is to be made in July 1978 to the WQB and the
IJC.

ENACTMENT 0F ADDITIONAL LEGISLATION
Several major pieces of legislation which became effective in both
countries in 1976 are briefly summarized in the following paragraphs.
are to be found in Appendix C.

Details

u.s. TOXIC SUBSTANCES CONTROL ACT (PL 94-469)
After several years of Congressional studies, the Act was finally enacted
in October 1976.
It has four main purposes:
(1) to enable EPA to obtain
better information on toxic substances; (2) to prevent future problems with
toxic chemicals through pre market screening; (3) to balance costs, risks and
benefits in environmental decision making, and (4) to improve coordination in
federal government activities concerning toxic substances.
Additional funding
and an increased rate of implementing the Act will be required.

U.S. RESOURCE CONSERVATION AND RECOVERY ACT (PL 94-580)
One of the primary aspects of the Act is to control hazardous wastes.

It

directs the EPA to identify which wastes are hazardous, and in what quan
tities, qualities, concentrations, and forms of disposal they become a threat
to health or the environment.
EPA will be required to issue standards for
producers and transporters of hazardous wastes, for record keeping practices,
labeling appropriate containers, use of a manifest system, and reporting of
quantities and disposition.

STATE LEGISLATION
In 1976, Michigan enacted legislation banning use of PCB within three

years for all uses except in electrical equipment where there are no alter-

native materials available.
In addition, the Act establishes requirements for
the environmentally safe disposal of PCBs and the reporting of PCB usage.

Implementation of this program is underway.

Minnesota enacted legislatiCn, Minn. Stat. Sec. 116.36 et seq.
prohibiting the use, sale, and manufacture of PCB after June 1, 1978
directing the Minnesota Pollution Control Agency to promulgate rules
the granting of certificates of exemption.
Public hearings on these
were completed in June 1977 by MPCA.

(1976),
and
governing
PCB rules

CANADIAN ENVIRONMENTAL CONTAMINANTS ACT
The Act was proclaimed early in 1976.
Progress in its implementation has
been slower than anticipated, although recent activity has been encouraging.
In early January 1977, notice was served on all persons engaged in any commercial, manufacturing, or processing activity involving polychlorinated biphenyls,
mirex, polychlorinated terphenyls, and polybrominated biphenyls to report
these activities to the Federal Minister of the Fisheries and the Environment.

A list of further toxic substances deserving early attention has been published
following consultation with technical experts from governmental agencies.
Notice of mandatory reporting for these chemicals is expected to follow.
The
Act now requires mandatory reporting by persons intending to manufacture,

process or use in commercial activity any new_chemical substance.

A Canada

Ontario Task Force has been investigating the mirex problem and will publish a
report in the near future.

CANADA ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY
The Canada Ontario Agreement on Great Lakes Water Quality originally

entered into in 1971 to implement the Great Lakes Water Quality Agreement was
amended in 1976 to strengthen the effort which is required
obligation under the International Great Lakes Agreement.

to carry out Canada's

ONTARIO ENVIRONMENTAL ASSESSMENT ACT
The Ontario Environmental Assessment Act became effective October 1976.
New regulations under this Act will require a wide range of Ontario projects
to include assessment as part of the planning process.
The regulations pro
vide for projects of municipalities and conservation authorities to be brought
under the Act over a period of time.
Recommendations on the designation of
municipal projects as within or exempt from the regulations are currently
under review.
A number of major projects planned or under construction, such
as electric power generation stations, have been exempted
fromthe Environmental
Assessment Act.
Proclamation of the remaining parts of the Environmental
Assessment Act took place on January 16, 1977, allowing individual projects of
the private sector to be designated through Regulations.

[Mflllil li Pllllllllll PBIIBlEMS
ANII NEW PEIIIIH'IIIINS
The Board has identified individual nearshore areas where water quality
problems exist.
A complete assessment of Great Lakes water quality must also
consider the presence of toxic substances in the Basin, atmospheric sources of

pollutants and pollution from land use activities.

This chapter outlines

efforts undertaken by the Boards and the Governments in dealing with these
additional problems.

TOXIC SUBSTANCES
In recent years,

the Governments have become increasingly aware of the

myriad of persistent toxic substances in the Great Lakes.

Legislation has

been passed and programs are in early stages of development.
The Toxic
Substances Control Act in the U.S. authorizes EPA to obtain data from in
dustries concerning toxic substances and to regulate their use, distribution,

and disposal.

In March and April of 1977, EPA published regulations for

compilation of the inventory of chemical substances required by the Act.
To
aid in compilation of the initial inventory and to simplify reporting by
manufacturers and processors, EPA also published a list of 34,000 chemical
substances as potential candidates for the inventory.
An additional initiative under Sections 307(a) and (b) of Public Law 92
500 was required of EPA following a Citizen's Suit and resulting Federal

District Court stipulation on June 9, 1976 which required the issuance of

additional toxic pollutant effluent limitations on an accelerated schedule.

EPA has already issued guidelines on some of the more critical categories of

these substances.
EPA has also proposed regulations leading to prohibition of
PCB production and distribution by mid-1979, and the only U.S. manufacturer,
Monsanto Co., will cease manufacture and distribution in 1977.

At the State level, Minnesota has joined Indiana and Wisconsin in banning
PCBs and New York is completing its survey of 5,800 industries to determine
the type and quantity of toxic substances which are presently in use.

The

survey is a multi media effort to determine the degree of environmental conta
mination via wastewater discharges, air emissions or solid waste disposal.
Follow up inspections have been initiated to determine the precise nature of
the substances used, manufacturing processes employed and discharge concentrations.
Remedial measures will be initiated and revised permit conditions issued when

necessary.
On the Canadian side, the Environmental Contaminants Act provides for
mandatory reporting by industries on use, process, and manufacture of chemical
substances.
A proposed regulation has been published prohibiting new non
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For the present the regulation will permit electrical
electrical uses of PCBs.
Use of PCBs
uses, existing heat transfer uses, and vacuum fluid applications.
The regu
in new heat transfer fluids is prohibited effective March 1, 1977.
Discussions leading to regulations
lation permits the incineration of PCBs.
further controlling the use of PCBs in new and existing electrical, existing
The extended regulations
heat transfer, and vacuum applications are underway.
s for mirex are under
regulation
Control
PCBs.
of
disposal
with
deal
will also
consideration.

The Province of Ontario has announced a program to inventory and monitor
substances considered to be hazardous to the environment.
The Water Quality Board and the Research Advisory Board, in response to
the seemingly perpetual discovery of new and hitherto unknown toxic substances
in the Great Lakes, held a series of discussions with representatives of
public health agencies in the basin in an attempt to establish procedures for
As a
early identification of human health related water quality problems.
result of these discussions, the Boards have taken steps to facilitate exchange

of information between themselves and the public health community.

The Boards expressed concern that public health agencies have difficulty
evaluating this information in terms of significance to public health.
The Water Quality Board conducted an investigation of available data for
Lake Ontario on some 50 toxic substances which have been qualitatively iden

tified in the Great Lakes environment.

A document entitled "Status Report on

the Persistent Toxic Pollutants in the Lake Ontario Basin" (Appendix E) was
During the course of its investigation, the Board
prepared in December 1976.
reviewed numerous lists of toxic substances which had been developed by
The Status Report was the first attempt by the
various governmental agencies.
Board to concentrate its efforts to develop a manageable list of toxic sub
The Board accepted the recommendations made in Appendix E (page 66
stances.

of this report).

The Research Advisory Board (RAB) is preparing an inventory on the types

The main
and amounts of chemicals being used in the Great Lakes Basin.
considered
previously
not
compounds
identify
to
is
objective of this project
as environmental contaminants and to establish an "early warning system" to
enable jurisdictions to take preventative measures.
The RAB will use the
existing knowledge on the structural and physical characteristics of chemicals
to predict their toxic effect and bioaccumulation potential.
This concept is

referred to as "structure activity correlations" and is discussed in detail
in the Research Advisory Board Annual Report.

IMPACT OF AIR POLLUTION AND ATMOSPHERIC FALLOUT
Recent studies undertaken by the Upper Lakes Reference Group and the
Pollution from Land Use Activities Reference Group indicate that phosphorus,
nitrogen, lead, copper, sulfates, PCBs, and probably a variety of other
contaminants are contributed in part by atmospheric sources.
A brief summary
of the actual loadings is presented in Appendix C, Remedial Programs Subcom-

mittee's 1976 Annual Report.
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These special studies point to the need for a regular surveillance
program on airborne pollutants.
A sampling program has begun which will
consist of twenty to thirty wet deposition sampling stations spread uniformly
throughout the entire Great Lakes

Basin.

The parameters

include nutrients,

trace metals and other major contaminants.
Details are contained in Appendix
B, Report of the Surveillance Subcommittee.
If airborne loadings are to be
reduced, the sources must be identified and regulated.
The identification of

sources is apt to be difficult and costly since they are generally distributed

over a very large geographic area.

There are no known legal precedents in the United States or Canada to

control air pollution on the grounds of water quality impairment, however

there are existing legislative authorities to control discharge of air pollutants.
Under the U.S. Federal Clean Air Act, sources are required to meet precisely

defined emission limitations for total particulate matter regardless of its
chemical makeup and may be subject to enforcement action if these limitations
are exceeded. Emissions of hazardous air pollutants can also be controlled
under Section 112 of the Clean Air Act.

Although currently promulgated

ambient air quality standards are health oriented, secondary standards could
be applied to all environmental problems and provide an additional approach
to prevention of water pollution from atmospheric sources.
The Canada Clean Air Act provides for establishment of national emission
standards to meet international obligations entered into by the Canadian
Government, or for contaminants constituting a danger to health.
These
provisions are oriented directly to air pollution.
The Ontario Ministry of
the Environment is proceeding to revise its ambient air quality objectives to
include the possible impact of airborne contaminants on water quality,
and
aquatic life.
Other aspects of environmental quality considered in the esta

blishment of air pollution control requirements include:

J

environmental

health, impacts on vegetation, animals and agriculture, airborne transport
characteristics, air pollution control technology, and economic, social and
other effects of any proposed standard.

Detailed discussions of the U.S. and Canadian legal authority to control

air pollution are contained in Appendix C.

POPULATION GROWTH
The Board pointed out last year the need for the Governments to protect

Great Lakes water quality against future degradation resulting from population
growth and industrial development.
Demographic projections by Pollution from Land Use Activities Reference
Group indicate a total basin population of about 40 million by 1980 and 54
million by 2020.
Lakes Michigan, Erie and Ontario populations may grow at a
faster rate than those of Lakes Huron and Superior.

Changes in population patterns will affect the requirements for energy,
food lands,
resources.

urban and industrial development, transportation and natural
In Canada, studies have shown that measures must be taken now to

1

1

.
.r..._-. _r.. v<__. may.

meet the needs of the population expected in 1985, when the pattern of com
munity development will have been largely set for the next several decades.

IMPACT OF CHANGING USES OF RESOURCES AND LAND
During the past year, there has been growing awareness in both countries
on issues related to energy shortages, transportation, misuse of prime agricultural land, and urban development.

POLLUTION FROM LAND USE
The International Reference Group on Great Lakes Pollution from Land Use

Activities was established under the Great Lakes Water Quality Agreement in
1972.
It deals with all aspects of land use activities in the Great Lakes

Region including urbandevelopment, shoreline and riverbank erosion, sediment
control, transportation, dredging and shoreline landfilling, pesticides,
animal wastes and fertilizers, forestry, mining, and surface and subsurface

disposal of liquid wastes.
The Reference Group (PLUARG) is now in the final
year of its study and anticipates a final report to the NOE and the IJC in
July 1978.
The status of technical progress will be presented in detail in
the 1977 PLUARG Annual Report and will not be repeated here.

ENERGY CONSERVATION AND POWER DEVELOPMENT
The severe winter in late 1976 and early 1977 experienced in North

America has demonstrated to both countries the need for well defined policies
on energy conservation and power development.
Governments are beginning to
place emphasis on conservation of non renewable resources and development of
renewable ones.
For example, the Ontario Government has adopted policies and
energy management programs to encourage conservation and improved efficiency

in production, utilization and development of new energy sources.
The U.S.
President proposed to Congress in April 1977 legislation which would re
examine the need for nuclear power plants and encourage research into cleaner

utilization of fossil fuel.
Rising demand for energy and the production of
power in the Great Lakes Basin have a large potential for environmental impact.
Any change in policy or program should be reviewed for possible detrimental

effect on the Great Lakes environment.
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WERE]
The Subcommittees of the Water Quality Board and its Impleme
ntation
Committee have preparedannual reports which are published
as separate Appendices to this Fifth Annual Report.
These appendices provide the detailed

information and data for the Board's report but represent the indepen
dent
efforts and views of the Subcommittees and consequently some of the conclus
ions

or recommendations contained therein may not be reflected
in this report of
the Water Quality Board.
There are five Appendices to this Report:
Appendix A

Joint Report of the WQB's Water Quality Objectives Subcommittee
and the RAB's Task Force on Scientific Basis for Water Quality
Criteria

Appendix B

Report of the Surveillance Subcommittee

Appendix C

Report of the Remedial Programs Subcommittee

Appendix D

Report of the Radioactivity Subcommittee

Appendix E

Status Report on the Persistent Toxic Pollutants in the Lake
Ontario Basin by the Implementation Committee (Recommendations

are listed on page 66 of this report.)
Copies of these Appendices may be obtained from:
International Joint Commission
Great Lakes Regional Office
100 Ouellette Avenue
8th Floor
Windsor, Ontario N9A 6T3
Canada

RECOMMENDATIONS FROM "STATUS REPORT ON THE
PERSISTENT TOXIC POLLUTANTS IN THE LAKE ONTARIO BASIN"
(APPENDIX E)

SUMMARY AND CONCLUSIONS
A group of toxic substances with known or potential adverse effects on

aquatic life and public health has been identified in the Great Lakes.

Avail

able data from monitoring programs on the distribution and bioaccumulation of
A
these substances in Lake Ontario have been summarized in this report.
of
been
have
that
substances
the
on
exists
significant amount of information
mercury.
and
DDT
PCB,
e],
[Dechloran
concern in recent years such as Mirex

This information results from intensive monitoring efforts by environmental

However, for
agencies in reaction to specific problems that have arisen.
, biopersistence
other organic substances meeting the criteria of toxicity,
additional
,
accumulation and presence anywhere in the Great Lakes environment
quantitative information is needed on sources and levels of the substances in
the environment.

RECOMMENDATIONS
The Implementation Committee recommends the following to the Water Quality
Board:
1.

Monitoring and laboratory programs in Support of the International Great

Lakes Surveillance Program in Lake Ontario should be continued at a level
sufficient to establish

(a)

trends of toxic substances such as Mirex [Dechlorane], PCBs, DDT and
mercury for which some information is available, and

(b)

the significance of the other toxic substances for which only

qualitative information is available.

2.

Water quality objectives and/or statements indicating a desired absence
for a material should be considered for the substances identified in this
report.

3.

The collection,

analysis and dissemination of data on sources and environ-

mental distribution of persistent toxic substances should be extended to
the entire Great Lakes system. These data would be gathered by the
Surveillance and Remedial Programs Subcommittees.

4.

Research should be intensified to determine the pathways, fate and effects
Such efforts will be useful in the further
of potentially toxic elements.
development of surveillance and remedial programs to protect human health,
fishery resources and wildlife of the Great Lakes.
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5.

The environmental health agencies in both countries should consider

establishing required action levels for the protection of human health
from substances and any combination of toxic substances identified in
this report and other toxic substances which may be identified in future.

6.

7.

All jurisdictions should proceed to identify raw materials, processes,
products, by-products, waste sources and emissions involving, as a
priority, persistent toxic organic substances and quantitative data on
the substances, together with recommendations on the handling, use and
disposition.

All jurisdictions should establish close co-ordination between the air,
water, and solid waste programs to assess the total input of toxic sub

stances to the Great Lakes system.

In particular, additional information

is required on the concentrations of toxic substances in the atmosphere
and the mechanism of transport to the water environment.
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